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‘Safety in the Biclogy Laboratory

Lab is an integral part of any biology course. Bio-logy' isa 1&501&%01}; science
and requires a lab class which permits and encourages discovery and creativity. The

biology lab enables you to understand in more practical and concrete ways your
own biological makeup, environmenial issues, he_alﬂ1 concerns, etc.

v A lab is where you do science and are able fo see and feel what otherwise

can ouly be talked abou .

A. GENERAL LABORATORY RULES

The biology lab is a place for leatning. Tt must also bea safe place. Safety
guidelines provide a framework for establishing a respectful and responsible
class attitnde. Safety precautions also make you aware of the possible '
dangers in various science experirnents. You owe it to yourself and vour
classmates to praciice the all safety procedures.

1i.

Fating and drinking is not permitted in the Biology Lab. Nothing
should be placed in or near your mouth: lipstick, pens, pencils, eic.
Do not work in the lab without permission and presence of your

teacher.
Perforin only assigned laboratory actvities. Kead all labels and

directions carefully. ,
Report all personal injuries or conditions which appear to be unsafe to

your teacher. :

Report open or bandaged cuts to the teacher before class begins.
Report unusual odors in the laboratory to your teacher.

Know the location of all laboratory emergency safety equipment,
disposal procedures and evacnation routes.

Fire Bxats
Fire Extinguisher,
First Aid Kit,
Emergency Eye Wash,
Emergency Shower,
Fire Blanket




- 8., Wear acceptablé clothing and required protective covering while .

working In the laboratory.

9. Take precautions to protect skin, clothing and belongings from
contamination.

10. Wear appropriate safety gogeles near hazar dous chetnicals and other
poteniial eye hazards.

o a1l B e

.21, Al aisles in the faboratory must be kept openatall imes . _
12. Stay out of resiricted areas. '
13. Keep personal belongings out of the work area.
14, Wash hands and thoroughly clean work area before leaving the

Iaboratory.
15. Glassware, equipment, lab tabletops and countertops must be clean

before you leave the lab.
16. Keep sinks free of paper and debris which will clog them.

B. HEATING PROCDEDURES
Laboratory activities that involve heating substances are potentally

hazardous. Accidents can occur that cause minor burns on the skin or set
clothing or chexnicals on fire. Spedal care must be taken when using a heat

SO1IICe.

1. Wear safety goggles and an apron whenever heating substances in the
lab. :
2. Always handle hot test tubes or glassware with tongs ox a hot mitt.

Never handle heated equipment with your bare hands.
3. When heating chemicals in a test tube, always point the open end of
the test tube away from yourself and others. Follow safety directions

for heating various substances.
Keep inflammable substances, such as alcohol, away from an open

flame.
5. If you are heating something at y@w' laboratory work stahon, do not

leave it unsupervised.

>



6. If someone’s clothing catches on five, smother the fire with a blanket.
Notify your teacher or laboratory instructor immmediately.

C. WORKING WITH CHEMICALS :
Not all chemicals are dangerous. Some chemicals, such as acids and bases,

are caustic and can irrifate your skin or burn your clothing. Other chernicals
are IMbAmInabie- casily Set on Hre; OF are-toe — giveoff poisomious odorsTn
the biclogy lab we use chemical stains. These stains will temporarily stain
your skin and damage your clothing. Special precautions must be taken

when chemicals are used.

1. Be aware of any warnings given in a laboratory activity about
2. Follow the procedure for working with particilar chernical substances.
3. When pouring chemicals from one container to another, be careful to
avoid spills or drips. Wipe up any chemical spill immediately. Report
the spill to your teaches. '
' 4. Wear safety goggles when working with caustic chemicals.
5. Never taste a chemical or inhale the vapors from 4 chemnical. It can be
: toxdc.
6. Do not mix chemicals together unless you are directed to do so as parnt
of the laboratory procedure.
7. Never add water to acids or bases.




D. DISSECTION PROCEDURES .
The sharp puinis or edges of dissecting instruments ave amother potential hazard.
To avoid accidenis, follow the safety guidelines for using dissecting nstrumensds,
and always wear safety goggles when working with specimens.
1. Read and follow proper dissecting proceduves.
2. Besure a specimen is mounted before dissecting it. Neverhold a

specimen in your hand while dissecting,. S

37 Fandie yous mstaments with care. Do niot let other studenis crowd
around you while you are dissecting a speciinen.
4. Wash your hands thoroughly after dissecting.

J
)

Amnzlysis: Answer the following questions in complete sentences.

1. Describe the first procedure you should begin with in the Iaboratory period.

7. What safety procedures should you follow at the end of a Iaboratory session?

3. Name four types of equipment that serve as protection when heating chemical

substances. .
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How should you handle the test fube in which you are heating a chemical?

5. Why is it imnportant to keep some chemicals away from an open flame?

6. Describe what action you would take if someone’s doﬂ'ung caaght on fire in the
laboratory.

What should you know before starting an experiment that involves chemicals?

=~

8. A small amount of chemical spiils at you work station. What should you do?

9.  Why should you never taste a chemical, or inhale vapors from a chemical?

10. Why should specimens be mounted before dissection?

11. Describe the care that should be teken in usihg dissection instrurnenis?




12, Inthe space below, draw the layout of your classroom. Note the Jocation of all
safety equipment. Refer back to Seciion A for suggestions.




Student Safely Agreement

L | __ have read
{please print full name)
the “Safety in the Biology Laboratory” pages of this manual, inderstand iis contents

CﬁTﬁPL\'@,‘E&:LV“mlu agres -to- demonsiTale LU_U.U.LLE_L.L_!: witirall :;afr:w Tiles Ana- -

guidelines that ha_xve been established in each of the follos wing categories:

General Laboratory Rules
Heating Procedures
Working with Chemicals
Disseciion Procedures

oo@eDo

(signature)

(date)

As a parent / guarliian, i undesstand that
{please print full name) .

oy child has read the “Safety in the Biology Laboratory” pages and is responsible
for following these rules at all Hmes.

(signature)

(date) |



Name Lab Period

*#* This activity is modified for loeal district use from an activity posted by Mr. Michael Comet at South
Lewis CS, Turin, NY.

Lab Safety Activity
Objectives: Upon completion of this laberatory experience the student will:
1.) know the rules and regulations that help keep the biology laboratory a safe place
to work. '
2.) be able to idenfify major hazards and io implement a plan fo react and respond if
a hazardous condition preséis itself, o
Some Laboratory Rules

After reading the following niles, state one major reason why that rule is imporfani.

Rule Why is it Important?

At the beginning of most laboratories, your
instructor will engage in a pre-1ab discussion.
Many safety procedures will be discussed during
these discussions.

Keep all books, papers, and other flammable
materials away ffom open flames or dangerous
chemicals.

Tie back long hair when you are working with an
open {lame.

Do NOT mix chemicals or perform unscheduled
experiments without your teacher's approval

Never use chemicals from an unlabeled container.
Do not.taste, smell, or touch chemicals unless |
specifically instructed by your teacher to do so.

Wear safety gogeles during experimnents
involving heating or hammering or while using
acids or bases. Ifyou do not have goggles on,
stay away from studenis that are experimenting.

It is also expected that you will wear goggles
when working near caustic or volatile chemicals.
{including dissections)

Point the open end of a test tube or flask away
from yourself and others while heating it. Never
heat a closed test tube or container. :

Use squeeze bottles and dréppers only for their
intended purpose.
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Name

Lab Peniod

1Jze a lubricant when inserting glass tubing into a
stopper. .

Use tongs or other safety equipment when picking
up red hot materials. .

Clzan up loose material should be left in the sinks
and lab benches. ; L.e. paper, lab equipment, etc.

1
[=41= gt

-Diiseerd a2l wests matier in theappropriaie

containers. (ex. glass in gl.ﬁ_s pail

Never placz pencils, pens, or other materials in
vour mouth. :

NEVER return excess chemicals back to their
container.

(Gas burners and hot plates must be tumed off
when not In use during the lzboratory period.

- Keep volatile liquids and reagents away from the

bunsen burnzsr flame or other heating soures.

Know where 2li laboratory safety equipment is
located in case you need 1t

Most chemical spills are best handled by
washing the affected area with water as quickly
as possible. Call your teacher for assistance
if necessary. Severe spills may require the
removal of clothing.

Put out any fires unraediately. Call your teacher
for assistance 1f necessary.

In an emergency situation do not panic. 1{ you
observe another student in trouble, tell them what
to do, and assist them in doing 1t

Laboratory Safety Symbols

What does the symbol mean?




Name {.ab Peniod

Conclusion Questicns:
1. How do you exit this room in case of a fire or fire drill? Be specific, describing

the exit route and at least three exit procedures to be followed.

2. Describe at least three things that you would recognize as being
hazards that counld exist in the lab. What would you do about correcting the hazard?

/O



Meoasurement lab

NAME: . AT
JARE S

MEASURING VOLUME. The volmme of a liguid is measured with & grafdnated cylinder.
When lquid is poured imio. the cylinder, a clmved suface called. the memdscos is formed
Volwme readiiigs are made at the bottom of the meniscos (Fgare 2-2). -
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1. Im the diagram above, the VD-IUIDE of water is mi.

2. A . is nsed to measure lgnids in the Iaboratory.
3. A meniscusis a surface.
4. Volume readings are made at the __of the meniscus.

5. Find the amount of ligeid (to the nearest mithititer) in each of the graduated cylinder sections
shown helow. ’ .
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MEASTROIG LENGTEL The metrie yeler is nsed in foe lsboraityy i0 CAsUiG. length. The most
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REASURING 1 EPGTEE WIRE A MEIRID BUIEER.

FIGURE 23

REVIEW QUESTIONS

ic psed in the Iaboraiory o measnie "fﬁﬂgél

i. The
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s zre weished in the Isbomtory DY uging a baiance. 1he
the weight of known objects caiied
weights. Figure 24 is an
ezampie of ooe type of
balance fonnd in biclogy
Izborstores. Your school
smay have other types of
balances.

MEASTRING %uﬁi’ MEASE). Maierdal
Lalance cotmpares the weight { {m=ss} of the object o be weighed With
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REVIEW QUESTIONS

1. A balance is used in the laboratory io measiie ] )
2. The balance compares the weight (mass) of . -
weight of

MEASTURING TEMPERATIRE., A {elsins or &mﬁgrade‘thﬂmameter is used to o
ternperature {Figure 2-5). On the Celsins or centigrade scale, O dﬁgzaes is the freezing poiui o
and 100 degress 15 the boiling point of Waisy. The divisions on the thermometer ate called cen

degrees of "C.

¥ bl

FIGURE 2-5. A {F7 5105 O CENTIGRADE THERMDKEIER.

REVIEW QUESTIONS

thermometer is

1. A : or
measore temperziure in the laboratory. is the freezing -
waier and degrees is the boiling point. s

2. What is the temperature in degrees Celsins indicated on the ﬁ}ermometaz in Fignre 2-57

3. In the spaces provided write the Celsias texnperatuzes shown m each of the followmg
diagrams. :
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Name Data Colledion Date
Class Per@odr labPeried_ Teécher
Graphs & Data Tables i
in Science DL
. - Lt :

Background: One of the things most often seen in a description of any sdentific experiment is a
-graphror ieble of some:Knd-Acgraph Is-a visual representalien: of-numernieal.dala: collecked - frem an.-
experiment. Some of the types of araphs you'll find in sdence are bar and pie graphs. The one used
‘most often (espedially in Biclogy) is a line graph, and itis the type of graph we will create and analyze

rnost during your Living Environment science dass.

 Line graphs describe the relationship between two (2) variables. Each variable is plotied
along an axis. A line graph has a vertical axis and a horizontal axis. The "x-axis” is where
scienfists plot the independent variable and the "y-axis” is where they plot the dependent
variable.

« They are good at showing spedific values of data, meaning that given cne variable the
other can easily be determined.

» They show Fends in daia dearly, meaning that they visibly show how one variabla is
affecied by the oiher as it increases or decreases. ‘

s They enable the reader to make predictions about the results of data not yet collected.

Purpese: The purpose of this laboratory exerdse is:
- o further refine our skills at graphing collecied data i
- o hetter understand how fe interpret” the data on a graph
- be able to graph data from a given iable of raw data

Materials: The following materials are needed i complete this laboratory exerdse;
- calcuiator - graph paper :
- pendls and pens - this Iab handout =t

Procedures The following procedure is used io perform this exerdse:

Part A: Interpreting Tables

1. What is a condusion that can be drawn from data tzhle 1.1 below?

»  to answer this guestion, you miust first compare sets of data from each column
_ First, what does the “Distance of Light from Plant” do 2s you read down the column?
- Secondly, what happens to the “Bubbies per Minute” as you read down the column? :
- Lastly, your answer should indude beih trends.
(Remember: data always shows us the relationship between two variablal)

@ 2006 Mr. D, Medley; R'egen& Living Ervironment, Lab Manusl; New York Siata Biology-Chemisty Professional Development Merior
Wetwork. Permission to copy is granted of not-for-profit erucstional use OHLY.
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Name Date Collection Date
Class Period _- tsbPerod_ . Teacher
Data Table 1.1
Distance of Light Number of Bubbies per
From the Plant {cm) Minute Produced by Plant
10 &0
20 25
e ——- 30 — 18 -

A} 5

2. Base your answers {p questions 2-4 en Daia Table 1.2 below.
Daia Table 1.2

Test Tube Temperature (°C) Bubbles of Oxygen per Minute
i §] 3
Z i . 22
3 20 _ an
4 30 58
5 An | 71
6 50 2

2. At what temperature will the most ‘@wggen be produced? _

3. Between which temperatures will axygen produciion decrease?

4 \What is a condlusion that can be drawn from data table 1.27

© Part B: Interpraiing Lines in Graphs

The following are a few examples of graph lines. These lines represent the RATE at which something
occurs. In other words, it is “"HOW MANY PER UNIT TIME" '

A B s . b E I <

© 2006 My. 0. Medley: Regents Living Envirsnment Léb Mapual: New York State Biology-Chemistry Professional Development Menior
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Kame . Data Collection Date
Class Period : Lab Period Teacher
. Which fine represents a tree which has nat grown over tme?

L

o

. Which graph shows and inarease, then decrease?

"l

. Which three (3) graphs show an ingrease in rate?

- .8, Which graph shows.a constant rate increase over fime?

. Which graph shows a fast increase in rate that eventually remains constant?

10. Which graph shows a slow increase in rate that speeds up?

Part C: Betermining Dala from Graphs

Base your answers fo questions 11-14 on the graph below.

The Rate of Proisin Digestion

10T

‘w4 of Proteln Digestion

g 4 8 iz 16 20 . 24
Time (Hys.}

11, After four (4) hours has passed, what percent (%) of the protein has been digested?

12. How long does it take for 25% of the protein o be digested?

13. At which of the following time Intervals does the most rapid inaease in rale cocur?
a) 0-8 hours . b) 8-16 hours €) 16 -24 hours -

- 14, At approximately how many hours does the rate of protein digestion remaln constant?

© 2006 Mr. D. Medley; Regents Living Envircenmenk: Lal Manual; New York Stste Siolagy-Chernistry Professional Development Mantor
Network. Permission fo copy is granted or not-for-profit educstional use ONLY.
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MName

Dats Coileciion Date

Teacher

Paa% D: Interpreting Multiple Line Graphs

Base your answer s ip questons 15 and 16 on the following h’m!tip?e line graph.

Cless Perfod iabPericd
CG; Produciion by Yeas! from Fowr i5.
Different Seagor Schufons of 240°C -
— T _ U
T A==
= 50+ o
£ T 5
- L -4
= L £
o 40+ N
2 1 e
T N &
8 30+ 16.
k=3 ks
E 2ol
= I
= £+
= T
od
o

Which sugar solution was the firstto 15
liberate a measurable arnount of

Co:?

After how many minuies was the 16.
Volume of GO liberated from sugar A

Equal to the volume of CO; liberated from
Sugar B solution?

1) 5
2) 10
3) 20
a) 25

Part E: Creating Graphs

Complete the following araphing exerdses using the daia tables provided.

17. A group of biology students exiracted the photosynthelic pigmenis from spinach leaves using
the solvent acetone. A spectropholomeier was used to measure the percent absorpiion of six {€)
different wavelengths of light by the exiracied pigmenis. The wavelengths of fight were measured
in uniis known as nanometers ( nm). One nanometer is equal 1 one-billionth of a meter. The

Following daia was coliected:

Wavelength{om)
Yellow light (585} .
Biue light (457}
Orange light {616}
Viclet light (412)
Red light (674)
Green light (533)

Perrent Absorpion
25.8%
45.8%
32.1%
49.8%
41.0%
17.8%

(continued on page 5)

& 2006 #r. D. Medley; Regents Living Environment Lab Manual: New York Siatz Blology-Chemisty Professional Development Mentor
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Mame

Class Period

Part E: Crealing Graphs {coat.}

- record the raw data collecied in the table below so that wavelenaihs

are increasing.

iah Period

Miatz Collection Date

/

Teacher
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Co!br of Light

Wavelength of I_igh‘c:
(nm)

Percent Absorpiion by
Spinach Ddradt

_ Plot the data from the data table above on the following graph:
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Hame . ' bhais Cellection Date

' Class Period ____ Lab Period. Teacher

18. What wavelength of light dees spinach leaves absorb best?

19, What color light does spinach leave absorb the least?

20, What is 2 condusion that can be drawn from the graph’?

e e b = KAmeflen Bomerds | vinn Frvironment bebh Manusl New York Staie Binlogy-Chemistry Professional Development Mentor



Graphing Activity

Intreduction

Graphing is used by scientisis to display the data that is collected during a controlled experiment.

. A line graph must be constructed to accurately depict the data collected.  An incomrect graph may
often iead to the acceptance of an incorrect hypothesis or detract from the acceptance of a correct
hypothesis.

The graph should contain 5 major parts.  These are the title, themdependent variable, the
s - .

- "f'df_*'p.{fﬁur-ﬁl variable

1)

2.)

3.)

4.)

x.!anzh} :

hescales Tor e

l"l

l

& f mmm e e e e eaa

The title: this shows what the graph is about.  Reading the tiile should give the reader an
an idea about the graph. It should be a concise statemnent placed above the graph.

The Independent Variable: this is the variable (part of the experiment that changes) that

cen be controlied or manipufated by the experimenter. This variable should be placed on the
honzontal OF X-axis.

The Dependent Variable: this is the variable directly affected by the independent variable.
1t is the result of what happens because of the independent variable. This variable is placed
on the v or vertical axis.

The Scales for each Variable: In constructing a graph, one needs to know where to plot
the points representing the data. In crder to do this a scale must be employed that

will include all the data poinis. Each block should have a consistent amouni or
increment on a particular axis. While the scale should allow as much of the graph to

be taken up as peossible, it is not 2 good idea fo set up a scale that is hard to manage.

For example, multiples of 5, 10, efc. are good, while multiples such as 1.22 are not!
Your scale must be plotted on the amount of graph space available, and will be

dictated by the data points.

Graphisg Question Set # 1

1. Usethe data in the table below to complete the graph provided. Remember to title your
graph, label the axes properly when sefting up your scale, make a key, and to write a legend
for your graph when completed.

Denth in meters " INumber of Number of Bubbles/min | -
i Epta In mete _ glbubbﬁgsimm Plant A {Plant B

D b9 21

5 36 ‘ 27

o has ' 140

516 l32 . IS_d-m“ T

s - 2o " [4 S
L . -

3o hi 0 - |20 ‘

<0,
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Answer the following questions based on the graph above you just completed.

2. What is the independent variable?

3. Why is this the independent variable?

4. What'is the dependent variable?

A

. Why is this the depenrdent variable?

6. Use one or mors complete sentences to state a conclusion about the data in graph # 1.

s
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Graphing {}ueéﬁ@n Set #2

Diabetes is a disease affecting the insulin producing glands of the pancreas. [f there 15 not
enough insulin being produced by the cells, the amount of giucose in the blood will vemain high.
A blood glucose level above 140 for an extended period of time is not considered normal.  This
disease, if not brought under control, will lead to severe complications and even death.

1. Usethe data in the table below to complete the graph provided. Remember to title your

graph, label the axes properly when setting up your scale, make a key, and to writc alegend

for your grapil when conipleted.””

. Tuc im - ¢ el i !
' persen A person B
0.3 T o 180 B
T s Ti9s B
I 7 [230 -
2 S [245
s ' 140 k35
B N Er 225 )

RIER 200
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Answer the following guestions based on the graph above you just completed.

2. What is the independent variable?

3.. What is the dependent varjable?

4. Which, if afy of the above individuals has diabetes? Be sure 10 justify your answer!

5. If the time period were extended to 6 hours, what would be the expected blood sugar level for
Person B?

6. What would be 2 probable blood sugar level for person B at 3.5 hours?

7. Use ons or more complete senfences to state a conclusion about graph #2.




=z Camuiy Bear Lab - e

Vncabuﬁary; define the following terms

1. Hypothesis

2. . Independent variable ]

3. Dependent variable

4. Counstant

5. Control
Part A: Choose one gammy bear from the container on your tble. Tiee fie eguipmment avaiabls fs measurs

your gemory heur and record the data m the chart for Dy [

Afeaturanoniss

* The lesgth of your gumery bear should be meanred frons the top of i bead fo fhe boltam of i fpat te the
neatest fenth of 2 cenhimeter

* Measurs the widih at the widest peint across the back of fie bear to e nearest tenily of 2 contimetey

» Maasere the thickaess fom: the gm}it:} e back at the fhickest point to the neagest tenil of 7 cenfirnetar

= Calcnlate the voluma by mnliplving the length, width, aod thidsess. Round to the nearect Bondredth

* Meastze the mass wsing s fripls-beam balance o other scale fo fhe nearest tenth of & rras.

~ Calrulate the density by dividing the anss by the volume, Round answer to the nearest bemdredih

Fart B: Petthebaarm 2z cop isbeled with youe name and class perded. Add 50 ml of water 1o the g and
adlow st tn si overmielt, Cn Day 2, temove the sumeyy bear from the ca of water and nss ziowel o divd off
to prevent i fom duppmg all over the place. Repeat the mexsurements ot Part A and recand yonr data m the
cemrect porfion of the chart. Beiaméaﬁfﬂgm&uaiofcbaﬂgefafaz&&mezsﬁremaﬁaﬂd;emdia tha thars

Experiment Tafa: Wy W T fxwrd) M MV
Day Bear Coler|  Length Width | Thidoes | Volume M= Denzify

1

Z

Amosmtof
change

Problem: What are the effects of putting a gummy bear in the water
overnight?

AG .
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Day i

1. Draw or frace a piciure of your gummy bear in actual size.

2. Develop a hypothesis that addresses the problern on the previous page. This
- should involve the appearance, volurne, masg, or density of the gummy bear — you
choose. - '

3. For the gummy bear experiment, what will your independent variable be?
4, - What will your dependent variable be?
5. What is your conirol vaniable in this experiment?

6. What factoss (at least two) should be kept constant in both the experbmental and
the control groups?

Bav 2:

1. Design a graph that best diosirates your data.

2. What is your conclusion? Did your hypothesis hold true?

3. Develop an inference about gummy bears based on your experiment.

4. What could you do to further Improve the results of this experiment?



"Class _ Period

1-2 How Are SI Length Measurements Made?

.Often measurements are made to learn more about biological problems.

The International System of Units, or SI, is a system of measurements you

will becomé more familiar with this year. The measurements you will make

in this exercise are SI measurements.

. In this exerdse, you will make length measurements. The basic unit of

" length is the meter. The meter is divided into one hundred smaller units

. called centimeters. Smaller measurements are made with millimeters. Ten

" millimeters equal one centimeter.

) When measurements are made, you should write them dowu Data are
observations you record-——in this case, the measurements you write down.
The data will be written in a table to help you keep them organized.

GOALS
In this exerdise, you will: ,
a. compare hand and foot bones.
b. record your data in tables and draw conchusions.

KEYWORDS
Define the following keywords:

% data

length

meter

S1 measurements

MATERIALS
metric ruler

PROCEDURE
1. Look at the dmgram of the hand in Figure 1 on page 6. Count the number of
bones present in the thumb, fingers, palm, and wrist. (They are shaded in
different ways ia the diagram to help you.) Record your counts in Table 1.

Table 1. Bone Counis

Part Number of bones Part Number of boﬁes
Thumb \ ‘ Big foe
Fmgjels : ] Other toes
% . Palm of hand Cenler of foot
Wrist _ | Ankle and heel
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Measure in millimeters the lengths
of the benes marked A, B, G, D,
and E i the hand diagram.

Record your measurements in

Table 2.

Measure in millimeters the lengths
of the bones marked A, B, C,.D
and E in the foot diagram.
Record your measurements

Table 2.

Measure the ‘leng[h of the thumb
(F+G) and record the number m

the table.

Measure the length of the big toe
(F+G) and record it in the table.

Measure the lengths of the
smallest finger and toe (H—I—I—l—_])
Record these data in the table.

Change all the millimeter
measurermnents (o centimeter
measurements in the table. Recall

that there are ten millimeters in

one centgmeter.

Table 2. Bone Lengths

FIGURE 2. Measuring bone length

Bone

Hand

Foot

Miliimeiers | Centimeters

Millimeters | Centimeters -

Bone A

Bone B

Bone C

Bone D

Bone E

Thumb or
big toe bones {F+G)

Smallest finger
or toe bones (M- 14+J)




QUESTIONS
1. What is the total number of bones:

b. in the foot?

a. 1 the h;and'?

9 How do the total number of bones in the hand and foot compare?

%. What is the total number of bones in the:

a. palm? : b. center of foor?

4. How do the total number of bones in the palm and foot center compare?

5. What is the total length of:

a. bone A in the hand? b. bone A in the foot?"

6. How much longer is boue A in the foot than bone A in the hand?

7. What is the total length of the:

a. hittle finger? b. little toe?

3. How much longer is the little finger than the little toe?

9. Describe the main differences between the lengths of the bones in the hand and

the foot.

10. Why are data often kept in tables?

ek

11. Suppose you were working in a department store. What unit of measurement
(meter, centimeter, millimeter) would. you use to measure the length 'and width

PLERT ) a2 £ Rt

of shoes and window curtains?

12. How are SI length measurements made?

e
o
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Using SI Units

are 5% yards to a rod.

the old metric system.
In this investigation, you will

How many inches equal one foot? How many feet equal one yard? Almost everybody can answer
these questions. But how many yards equal one rod? .
Is there any one number that is common for changing inches to feet, feet to yards, or yards to

rods? A problem with the English system for measuring is that there is no commaon number for
changing one unit to another. As a result, you may have had difficulty remembering that there

Biologists and other scientists use the SI system of measuring rather than the English system. ST
is an abbreviation for the International System of Measurement. §Iis 2 morg modern version of

(a) identify and use SI units of length and volume to measure several objects. l
(b} learn two imffortant rules for converting from one SI unit to another.

Materials

metric niler
50-mL graduated cylinder
microscope slide

Procedure :
Part A. Measuring Length in SI Units

How tall are you? How wide is your class-
room? What is the size of your desk top? How long
are pine tree needles? Getting answers to these
guestions involves measurements of distance or
length. What uait in the SI system is used to
measure length?

@ Examine a metric ruler, Starting at the left edge,

“locate the smallest division or mark. This unit is
the millimeter {mm|. Ten millimeters are equal to
2 unit called the centimeter (cm). The ruler will
Rave a longer line and the number 1 marked at the
1 cm length (Figure 5-1). : ‘

T cm
iy _
1 2 3 4 5 6 7 &8 & 1o
lllmhm ooyt bonghs ot
1 mm . ' I
L T |
FIGURE 5-1 1 dm

1. How many_:ﬁllinieters equal 1 cm?

2. How many millimeters equal 3 cm?
3. Whatnumberis usedin changing the number of

millimeters to centimeters?

Ten centimeters are equal to one decimeter
(dm). Ten decimeters are equal to one meter {m],

4. What number is used when changing -

(a) centimeters to decimeters?

(b} decimeters to meters?

® Measure a microscope slide in millimeters. Use
Figure 5-2 as a guide to length, width, and height.
Record these values in the column marked “mm?”
of Tzble 5-1.

® To convert your millimeter numbers to centi-
meters, divide the millimeter numbers by 10.
Record the length, width, and height of your slide
in centimeters, Use the column marked “cm” of

Table 5-1.



FIGURE 5-2
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s.To convert your centimeter numbers to deci-
meters, divide the centimeter numbers by 10.
Record the length, width, and height of your slide
in decimeters. Use the column marked “dm” of
Table 5-1. '

e To convert decimeters to meters, divide deci-
meters by 10. Record your slide measurements in
meters on Table 5-1 in the column marked “m.”

TABLE 5-1. MICROSCOPE SLIDE MEASUREMENTS

mm | cm |.dm m km

Length

Width

Height

A unit, kilometers, often is used to measure
long distances. 1000 meters equal 1 kilometer

® To convert meters to kilometers, divide meters
by 1000 [not by 10). Record your slide measure-
ments in kilometers in the column marked “km"
. of Table 5-1.

5. Can you divide millimeter figures by 100 to

change directly to decimeters?
6. Can you divide millimeter figures by 1000 to

change directly to meters?
7. What number do you divide by when changing

centimeters to meters?
8. As a review, to change

(2) mm to cm, divide by

(b} mm to dm, -c_ﬁﬁda by

(¢) mm to m, divide by.

(@) mm to km, divide by

{e} cm to m, divide by

(f} em to km, divide by

o Measure the length and width of your lab table or
desk.

@ Record these dimensions in meters in Table 5-2.
Record your answers in decimals. If your desk or
1ab table measures I m plus 14 cm, record this
measurement as 1.14 m. If it measures less than
1 m, such as 83 cm, record this meagurement as
0.83 m. Because 1 m equals 100 cm, 83 cm is the
same as 83/100 or 0.83 m.

@ Convert your meter measurements to deci-
meters. Do this conversion by multiplying meter
figures by 10. Record the decimeter values in the
proper column of Table 5-2. Convert your deci-
meter values in Table 5-2 to centimeters. Do this
conversion by multiplying decimeter fignres by
10. Record the centimeter values in the proper
column of Table 5-2.

TABLE 5-2. LAB TABLE MEASUREMENTS

m dm cm mim

Length

width

9, What number is used to convert centimeter

measurements to millimeters?

@ To comvert your centimeter values to milli-
meters, multiply centimeter figures by 10. Record
the millimeter values in the proper column of

Table 5-2.

10. According to Table 5-2, can you multiply
meter figures by 100 to change directly to

centimeters?

11. Can you multiply meter figures by 1000 to
change directly to millimeters?
12. As a review, to change

(a) m to dm, multiply by

(b) m to cm, multiply by.

Ic) m to mm, multiply by.
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_(d] cm to mm, multiply by.

(e] km to m, multiply by.
{Be careful.]

@ When converting from ane SI unit to another,
you must either muiltiply or divide. Is there any
pattern which will always allow you to decide
whether to divide or multiply? Yes, there is.

13. {a} What operation is used in Table 5-1 to go
from millimeters to centimeters? {Milli-

meters are small in size, centimeters are

larger units in size.}

{b) When changing from small SIunits to large
units, what mathematical operation {mul-

tiplying or dividing] is used?

14. Which unit is smaller in size:

'[a} decimeter or meter?

(b} centimeter or kilometer?

(c] meter or kilometer?

15. {a) When changing from large SI units to
smaller units, what mathematical opera-
tion (multiplying or dividing] is used?

- (b} What operation is used in Table 5-2 to go

from meters to centimeters?

16. Which unit is larger in size: -

(a} kilometer or millimeter?

(b) decimeter or millimeter?

{c) centimeter or decimeter?

When changing from one unit to another, you
must remember: ' :

. [a} fyouarechanging from a small unit toa
larger unit, you must divide. What
number to divide by is determined by
what new units are being asked for. For
example, if changing millimeters to
centimeters, divide by 10; if changing
millimeters to decimeters, divide by
100 agzin.

(b} if you are changing from a large unitto a
smaller unit, you must multiply. What
nunsber to multiply by is determined by
what new units are being asked for. For
example, if changing kilometers to
meters, multiply by 1000, changing

. meters to millimeters, multiply by
1000; changing kilometers to centi-
meters, multiply by 100 000.

The meter is the main unit for measuring
length or distance in the SI system. All changes
from one unit to anotherinvolve a change of 10, or
some multiple of 10.

17. Fill in the blanks.

{a] 29 mm = cm
(b) 4 dm = _m
(c) 44 dm =___ em
{d} 1205 cm = ' dm
- fe} 27 Tm =_ A m

18. Fill int the blanks.

(a) 103 dm = m
(b] 0.29 dm — | mm
(c) 1202 mm = cm
{d) 48 mm = . m
e} 72 m = cm

Part B. Measuring Volume in SI Units

How much air do you inhalé in one breath?
How much water do you normally drink in one
day? Can you measure the amount of space
occupied by a bean seed? Getting answers to these
questions involves the measuring of volume.

-What unit is used in the SI system to measure

volume?

® Examine a graduated cylinder with volume
markings of 50 units. Each single line represents a
unit of volume called a milliliter {mL). DO NOT
confuse this word with millimeter (mm).

® Fill the cylinder with water to the 25 mL line and
place the cylinder on your desk.



& Compare the level of water in your cylinder with
Figure 5-3. On close examination, the watex rides
up along the edges of the cylinder. The proper
reading of volume is judged by the bottom level of
water.

Adjust the volume of water if necessary so
that it is exactly 25 mL. Convert your 25 mkL
volume to centiliter (cL] units. Use the same rule
as established for length umits. Are you changing
from small to large units? If yes, then divide.

FIGURE 5-3

1 26 mL
:— 25 mb

—1 24 mL

® Fill in Table 5-3 for centiliters, deciliters {dL},
and liters (L). There are 10 centiliters in a deciliter,
and 10 deciliters in a lifer.

Analysis

1. What SI units studied can be used for measuring length?

9. What ST units studied can be used for measuring volume?

TABLE 5-3. VOLUME OF WATER IN CYLINDER

mkL cL dlL L

Volume

19. Complete the following chart based on the
numbers filled in for you. “kL" stands for

kiloliter.

l _ kL |- L dL cl. mL

bolume .032 32

The liter {1} is the main unit for measuring
volume in the S8I system.

20. Fill in the blanks:

{2) 14 L = mL

{b) 5520 mL = ' cL

3. Why is it easier to convert meters to centisneters or millimeters than to convert miles to feet or

inches?;

4. Give the symbol for each of the following units.

mﬂﬁmeter = ____ Kiloliter =

centimeter =

liter =

5. What upits are represented by each of the following symbols?

dL=__ kmo=______

dm == __ cL='

6. Circle the larger unit in each of the following pairs,

(a) kiloliter or liter -

[b} centimeter or rmeter -

[c} decimeter or millimeter

|d} centimeter or millimeter

(e) millimeter or kilometer

[f] centiliter or deciliter

7. Which mathematical process {multiplying or dividing) is used to change

la) centiliters to liters?

b) centiliters to deciliters?

(¢) meters to centimeters?

'd) millieters to meters?
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Infroduction to the Microscope Lab

Introduction to the Microscope Lab Activity

Infroduction

"Micro" refers to tiny, "scope” refers to view or look at. Microscopes are tools used to enlarge images
of small objects so as they can be studied. The compound light MICTOSCope is an instrument containing
two lenses, which magnifies, and a variety of knobs to resolve (focus) the picture. Because it uses more
than one lens, it Is sometimes called the compound microscope in additien o being referred to as being a
light microscope. In this Iab, we will learn about the proper use and handling of the miCroscope.

Iistractional Objectives

Demonstrate the proper procedures used in correctly using the compound light microscope.

Prepare and use a-wet mount. _

Determine the total magnification of the microscope.

Explain how to properly handle the microscope.

e Describe changes in the field of view and available light when going from low to high power
using the
compound light microscope .

» Explain why objects must be centered in the field of view before going from low to high power
using the compound light microscope. '

o Explain how to mcrease the amount of light when going from low to high power using the
compound light microscope. .

» Explain the proper procedure for focusing under low and high power using the compound light

IniCIOSEape.

& b a ®

Materials

Compound microscope

Glass slides

Cover slips

Eye dropper

Beaker of water

The letter "e" cut from newsprint
Scissors

2 & @ 8 0 @ @

Procedures
- L Microscope Handling

1. Carry the microscope with both hands — one on the arm and the other under the base of the
microscope. : .

2. One person from each group will now go over to the microscope storags area and properly
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transport ene microscope to your working area.
The other person in the group will pick up & pair of scissors, newsprint, a slide, 2nd a cover

Lo

slip.

4. Remove the dust cover and store it properly. Plug in the scope. Do not turn it on until told o do
s0.’ '

5. Examine the microscope and give the function of each of the parts listed on the right side of
the diagram.

—_ B T | e e e e L eyepizee-oF ceulag-fi— 0 o e
2. body tube
3. fine adjustment .
knob
4. nosepiece
5. high power
objective
6. low power
objective
7. diaphragm

8. murror (many
microscopes have 2

light instead)
9. base
10. coarse adjustment
11. amm

12. stage clip
13. mchnation joint

Names af parts and their functions (place these on a sheef aftached to this report)

Part I1. Preparing a wet mount of the letter "e”.
1. With your scissors cut out the letter "e" from the newspéper.
2. Place it on the glass slide 5o as to look like {&).

3. Cover it with a clean cover slip. See the figure below.

e =
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4. Using your eyedropper, place 2 drop of water on the edige of the eover slip where it touches
the glass slide. The water should be sucked under the slide if done properly.

Technigue for Adding 2 Stain when making 2 Wet Mount |

Foresps {‘: :

LN A
Sy T

____,/-‘%:_.— =

Spmorman v
vraies

: .
Pizrs of 1eeting

5. Tuarn on the microscope and place the slide on the stage; maling sure the "a" is facing the
normal reading position (see the figure above). Using the course focus and low power, move the
body tube down until the "e" can be seen clearly. Draw what vou see in the space below.

6. Describe the relationship between what you see through the eyeplece and what you see on the
stage.

7. Locking through the eyepiece, move the slide to the upper right area of the
stage. What direction does the image move?

. 8. Now, move it to the Jower left side of the stage. What direction does the image move?

9. Re-center the slide and change the scope to high power. You will notice the "e" is out of focus.
Do Not touch the coarse focus knob, instead use the fine focus to resolve the picture. Draw the
image you see of the letter e (or part of it) on high power.
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10. Locate the diaphragm under the stage. Move if and record the changes in light intensit}? as

you do se.

5. Determining Total Magnification:

1. Locate the mumbess on the eyepiece and the low power objective and fill in the blanks below.

Eyepiecs magnification ) Objective magnification || | Total Magnification
| ' B X
2. Do the same for the high ﬁower objective.
Eyepiece magnification ® Objective magnification H Total Magnification
B X

3. Wirite out the rule for determining total magnification of a

compound micrescope.

4. Remove the slide and clean it up. Turn off the microscope and wind up the wire so it resembles
its original position. Place the low power objective in place and lower the body tube. Cover the
scope with the dust cover. Place the scope back in its original space in the cabinet.
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Conclusion Questions:

1.

b-)

State 2 procedures which should be used to properly handle 2
light microscope. _

Explain why the light microscope is aiso called the compound microscope.

A P D e S U S
Images observed under the Hght microscope arevevarsed-and
8

Explain why the specimen must be ceutered in the field of view on low
power before going to kigh power.

A microscope has a 20 X ocular (eyepiéce) and two objectives of 10 X and
43 X respectively:

Caleculate the low power magnification of this microseope.

Show your formula and all work.

- Calenlate the high power magnification of this microscope.
"Show your formula znd all work.

In three steps using complete sentences; deseribe how to make
a proper wet mount of the letter e.

Describe the changes in the field of view and the amouxnt of available
light when going from low to high power using the compound microscope.

Explain what the microscope user may have to do to combat the
problems incurred in question # 7.

How does the procedure for using the micrescope differ under bigh power
as opposed to low power? o
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18, Indicate and describe a major way the stereomicroscope differs from
the compound light microscope in terms of its nse.
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The Compound Microscope

BACKGROUND: The microscope is an important scienfific tool. It enables a person to
observe ihings oo small to be seen with the unaided eye. In many of the activiiies
you will do in Biclogy, you will use a compound microscope, a microscope having
two lenses. In this type of microscope, light passes through the specimen, or object
being viewed. One lens, the objeciive, causes the light rays coming from the
specimen o spread apart, forming an enlarged image of the cbject. The second
lens, the ocular, focuses and furiher enlarges ihe image. '

Working with a compound microscope, you may use specimens that have been
prepared in one of two ways. A prapared slide is rade 1o be permanent and can bs
_purchased from a supply house. A wel-mouni slide is made for temporary use and

can be made and used during a lab period.

OBJECTIVES: In this activity you will:

1. Leam the parts and operation of a compound microscope.
2. Leam o prepare and observe a wet mount.

MATERIALS:

microscope - water dissecting needle

slides pipete shest of newspaper

cover slips. scissors magazine pictura in color

lens paper ruler hairs or threads of different color
paper fowels leaves pieces of very thin cloth '

PROCEDURES AND OBSERVATIONS:,
Pzrt 1. Learning About ihe Microscope

1. Obtain your microscope from your teacher. Always carry the
rmicroscope in an upright position with one hand holding
the arm and the other supporting the base, as shown in
Figure 1. Set it down away from the edge of the table.
Note: The microscope is an expensive, precision
instrumnent. Handle if carefuily.

2. Compare your microscope with Figure 2 on the next page.
identify each part on your microscope.

¢
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crular {eyepiece)
coarse adjustment .

__ bodytobe
fire adjustment e e - =
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- high-power
low-power :
ohjective T
clig {
inciination
joind
base
Huminator
Figure 2

3. Some microscopes have a buili-in electric tighi, or Hluminaior. Others have a mimror fo
reflect’light onto the specimen. lf you have a mirror, note thai fis angle is adjustable.
Practice direciing the reflected light upward through the microscope by slanting the
face of he mirror. Look through the ecular as you adjust the mirror to obtain the
maximum ameuint of light. CAUTION: Never use direct sunlight as a light source. Ii
can damage your eyes. :

4. Examine the diaphragm. Adjust it to the largest opening so that the most light enters the
microscope. You can tell this by looking through the ocular.

5. While locking at your microscope from the side, sfowly tum the coarse adjustment
one-half tum toward you.

in which direction does the objective move?

6. Continue to ium the coarse adjustment until the low power objective is about 3 cm from
the stage. The low power objective is the second shortest objective on a microscops
with three objective lenses. The shoriest objective is the seanning objective.



7. Look at the number foliowed by an X" on the side of each objeclive. This number is the
objective's magnifying power. The "X” stands for "times.” Thus the number islis how
many times an object is magnified by this lens.

What is the magnifying power of the low-power objective?

8. Locate the high-power objective, the longsst of the three.

What is its magnifying power?

g. Determine the magnifying nower of the lowest-power objective.

10. # the lenses look dirty or smudged, carefully wipe them with lens paper. Use only
lens paper because other kinds of paper can damage the lenses. :

The ocular lens also has a magnifying power. The total magnifying power of the microscope
is easy to calculate. Simply multiply the magnifying power of the ocular by the
magnifying power of the objective. For example, if the ocular is 5X and the objective
is 10%, the total magnification of the object being viewed is 5X x 10X = 50X,

1. Examine the ocular lens. What is its magnifying power?

What is the total magnification produced when the low-power objective is
used? Show your calculaiions. :

What is the toial magnification prodused when the high-power
objective is used? Show your calculations. A

Part 2. Preparing and Examining a Wet Mount

1. Find a small letier "e” in a piece of newspaper. Cut a 1-cm square of paper with the "e’
near the center. _



2. Place the square in the middle of a clean slide. With a pipeite, put 1 drop of water
on the square. Drop the water from about 1'cm above the slide. Do not touch

the pipstie io the paper or the paper will sﬁf}k o the pipetie.

3. Now cover the mount with a clean cover slip. One way o do this Is' shown in Figure 3-a.
Hold the cover slip at about a 45° angle 1o the slide and move &t toward the drop. As
the water touches the cover slip, it will sprsad along the edgs. Gently lower the cover
slip inle place. Ancther way to put the covership info place is io suppori the cover slip

wiih a disseciing needle, as shown in Figure 3-b. Slowly lower the supporied edge

and waich as the water {ills the space. Use whichever methed is easier for you and
h ihe cover slip — it should rest on the

gives you a good wat mount. Do not press o

top of the water. A good wet mount is free of bubbles. If your mount has tco many

bubbles, take off the cover slip and absorb ihe water with a paper towel. Then repeat
!

Steps 2 and 3.

. i .
4. Click the low-power objective into place. Make sure you have a good light source and
that the diaphragm is at the largest opening. -Look through the microscope and
adjust the mirror or ilfuminator to give the bn‘ghtesi light. Femember 1o never use
direct sunlight as a light source. | '

5. Check to be sure the bottom of the slide is dry before placing it on the stage of the
micrescope. Set if on the stage so that the *e” is in reading position and over the hole

in the siage. Fasten the slide with stage clips.
|

8. Look at the rnicroscope from the side. Use the coérse adjustment knob o lower the body
tube until the objective is about 1/2 to 1 cm above the slide, or untii you feel an

aulomatic stop.

7. Look through the ocular, keeping both eyes open| Keeping both eyes open is difficult at
first, but it helps to prevent eyestrain. It will bécome easier with practice. Note: ~ .
Always look at ihe microscope from the side while you lewer the low-power
=& obfeclive. If you ook ihrough the eyepiece you could run the chjective info the

slide, breaking the siida and damaging the microscope. '

2 |

Al
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8. Slowly raise thae objective by tuming ihe coarse adjustment until the letiers come into
focus. Use the fine adjustment to sharpen the focus. Observe the lelier e

O a separate piece of drawing paper, draw the letter "e" the same size and in
exactly the same position as you see it through the microscope.

9. Move the slide to the leff. Which way does the image move?

10. Move the slide to the righi. Which way does the image move?

11. Move the slide backward and forward. Which ways does the image move?

i2. Observe the wel mount as you change the diaphragm fo each of iis sellings. Adjust it
to give good conirast and llumination without glare.

What does the diaphragm conirof?

Before using high power, the specimen must be in sharp focus in the center of the
low-power field of view. Try {o center your "e” so that a sharp edge between black-

and white is centered in your field of view. Note: Al focusing under high power is
done with the fine adjustment knobs. There is no attomalic siop for the high-power

objective. .
‘% 13. Walching from the side, carefully switch to the high-power cbjective. Make sure
that thé objective does not hit the slide, but expect it to be very close.
14. Focus on the letter “e.” Only a slight turn of the fine adjustment knob will be needed to
do this.
On a separate piece of drawing paper, draw the letter “e” exactly as you ses it
- under high power.

Is the field of view larger under high power or low power?

Compare the brightness of the field under high power and low power.
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P‘aﬁ 3: Resolving Power and Depth of Field

‘? Make a wetl mount using a 1-cm square of a co!oafee:ﬁ newspaper car’m@n or a colored
picture frormn a magazine printed on thin paper Choose a square thai has both light
and dartk tones, bui not black.

Record the colors of the sguare visible (o your unalded aye.

Resolving power is the ébiﬁi}r o distinguish betweesn two separate poinis thai are very
close together. Microscopas have a resolving power greater than that of the human eye.

2. Obseive the slide under low powsr. Then swiich fo high power. Examine the light and
dark areas of the squars.

How is the color distribuied?

Whst colors do you sese?

The depth of field is the distance above the slide in which the object is in good focus.

3. Prepare another wet mount, this fime using two hairs or threads of different colors. Cross
them on the slide, then add a drop of water and the cover slip.

4 View the slide under low power. Focus directly on the point where the hairs cross.

Are both hairs in focus under low power?

5. Switch o high power and observe the hairs.

Are both hairs in focus under high power? Explain your observation.
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6. Fjrepare some wet mounis of other things, such as pieces of cloth, skin, afly’s

P R e e —srahinag-that 1o i i i
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Sketch the things that you observe under the microscope on a separaie piece
of drawing paper. Label each drawing with iis name and the
magnification used.

Payt 4: Comparing the Stereomicroscope to the Compound Microscepe

i. Look at the stereomicroscope and deiermine how its uses differ frorn the compound
microscope. . _

Which microscope Is larger?

2. Put a part of a plant on a paper towel and put i on iha stage of the stereomicroscope.
Move the paper towel to the left. if you move an object to ihe leil under a compound
light microscope, it appears to move to the right.

In what direction did the plant appesar to move vnder the stereomicroscope?

Is this ihe same as, or different from, the compound light microscopa?

3. Observe the warking distance {space between the objetiive and the stage) for the
stereomicroscoepe.

How doss this compare to the compound light microscope?

How does this affect the size of objects that can be viewed under the

stereomicroscops?
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4. Compound light microscopes work by having lighi pass Thﬁ’@%.igh the objects 1o be viewed.
However, not all objects are transiucent.

it an opague object is viewed through a compound light microscope, what will

you see?
5. Place a leaf under the aereamscmscope SmJne a simng hghi on o

How does this way of lighting an object allow you fo observe objecits

cannoet be viewed under a compound light microscope?

§. ‘Make a skelch of the leaf and one other ohject as seen under the
stereomicroscope.

ANALYSIS:
1. [}emons‘%nﬁe your faniiliarity with the parts of the macmseepe by completing the chari
below.

Ocular

Coarse adjustment

MNosepiece

Objectives

Siage

Stage clips

Diaphragm




iirmor or iiluminaior

| Fine adjustment

o

8.

9.

Why should a wet mount have no bubbles? -

What did the micrescope do to the image of the lefter "a™?

Why must you center and focus the object in the field of view under low power bejore
switching {o high power?

Wiy is only the fine adjustment used ior high power?

Explain why the color of the magazine picture locked different when you looked at it
under the ricroscope?

By using the idea of depth of field, how can you tell which halr was above the other?

If you were scanning a slide to find a particular area, which objeclive would be befter to
use? Why? -

'Why. do you think things look three dirnensional under the- stereemicréscope?

10. Under what circumsiances would you use a stereomicroscope instead of a compound

light microscope?

CONCLUSION:

Suppose ybu wanted to view a spider’s web under the microscope. Describe fully the

procedure you would use 1o prepare the specimen and view ii.
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Measurement wwith ¢ é@?%g@@?%

Background: ' .
K s inferesting and inforrnative io observe specimens undar the microscops, but it is ofien difficult o daiérrhiné

" the actugl s[ze of the object strictly by ohserving it. Since you cannot hold a ruler under a slide or & moving object
-ia.m_aasum [?s size, you must figure it out indirectly, By figuring out the diameier of the microstops ahead of fime
that information can be used to figure out the sizes of the various nicroscopic iterns we will cheerve this year. ,

Keep this measurement in mind:
1 millimeter {mm) = 1,660 micrometers {umj

Materials:
= Microscope
+ Transparent medric ruler
<+ Prepared slide of 2 paramscium
% Prepared slide of the cross secfion of a com stem

Proceduras:
1) Examine the markings on a transparent metric rler. Determine which marks indicaie milimeter lengths

Then place the rler on the stags so that it covers half of the stage opaning as shown below,

Z) Switch ihe objective lens to medium power (10x)

'3) Lock through the ocular {eyepiecs). Focus on the edge of the ruler, using the coarse adjusiment. Adjust
the position of the ruler so thaf the view in the low power field is similar to the one below

side of fhe field of view. Make sure that the edge of

fm)
-

4} Place the center of one mark alt the way ioThe
the ruler is exaclly across the center of the fisid.

S/
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53 Note that imilimeter is the distance from the middle of one mark fo the middle of the next mark,
a. Using the ruler, defermine the measurement of the low-power field diamster in millimeters.
Express your answefl in the nearest tenth of a millimeter.

8) Now converi thet measurement i micromelers
a.

7) The measurement of he low-pover diameter can now be ussd as a reference point for estimating tie
giameter of other cbjects and organisins.

8) Under low power, focus on a prepared cross-section of com stermn. The center of a com stem is filled with
targe, thin-walled cells. These are cafled pith celis.
9) Observe the pith cells.

‘2. How many pith cells can you estimate will fi som one end 1o the other across your field of view?

b. Now, based on your measurements, hiow large is one pith cell in micomelers? Be sure fo SHOW
YOUR WORK FCR THIS CALCULATION

10) Now swiich the siide fo the prepared sfide of the paramecium. Even though they are scattered throughout
the slide, iry o eslimale how many paramecium could fitend fo and across the diameler of the

MICTOSCope.

a. How many do you think will fil? .

b. So, how large is one paramecium fn micromelers? Be sure i SHOWYOUR' WORK FOR THIS
CALCULATION .

Analysis:

11} Why do you think it is so importani for scientists fo be able fo measure ftems under the microscops?

12) How s the need fo estimate a limitation fo the work of a scientist using a microscope?
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Measuring with a Microscope Lab

Backgrennd: Even though it can be interesting and informative to observe specimens
under the microscope, it is often difficult to know the actual size of the object you are
looking at. You can not just hold a ruler up to a paramecium or plant cell {o determine its
size. Therefore, size must be measured indirectly, or compared to the size of something
you already know. A convenient standard to use is the field of view diameter in a
compound light microscope

G 1Y o
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Two metric units that will be useful for this and all future microscope activities are the
millimeter (mm) and micrometer (jim) (*The micro symbol ‘p’ looks Iike a “u’ witha

longer tail in the ﬁont)
m=10"  or Im

‘ _ -3 . .
1 meter (m) = 1000 millimeters (mm) = 13@ or 0.00lm
1 millimeter (mm) = 1000 micrometers (pm) pm= 19 or (.000001m

Objectives: in this activity you will:

1. Measure the field of view diameter in the low and medivm power fields
2. Calculate the field of view diameter in the high-power field

3. Estimate the sizes of objects viewed under the microscope

Materials:
» Microscope
» Transparent ruler (ONLY USE METRIC (mm) .no inches please)
s Prepared slides of onion cells
« Pencil for drawing structures

Procedure:



1) Takethe cover off the microscope and turn it on.

2) Start on the 4X objective lens. (40X total magnification)

3) Put the ruler on the stage so that it covers half of what you see in the microscope
so you can see the markings like the following diagram:

Ruler >

4) Look through the ocular lens and focus on the ruler until it becomes clear. Use the

course adjustment knob to do this.
5) Make sure the edge of your ruler is across the middle of the view in the
microscope 5o you can get the most accurate diameter measurement.

Examples of the right and wrong way to place the ruler:

NOT
GOOl

6) Figure out the diameter by counting hoW many millimeters go across the middle
of the field of view.
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6a. Diameter to the nearest tenth = . mm
6b. Convert this to micrometers by multiplying that number by 1000 =

7) Switch to the 10X objective (100X total magnification).

8) Make sure the edge of the ruler is still in the middle of field of view.

9} Use the fine adjustment knob to focus until the ruler is clear again.

10) Figure out the diameter by counting how many millimeters go across the middle

of the field of view. ~ .
10a. Diameter to the nearest fenth = . mm
10b. Convert this to micrometers by multiplying that number by 1000 =

11) You will net be able to measure field of view diameter in the high-power ficld
using the same process as you have just completed. Focusing and light problems
exists and you may actually hit the ruler with the objective lens. The diameter is
less than 1mm and will not easily be seen.

12} You can obtain the diameter indirectly nsing certain values obtained in earlier
procedures with the help of a mathematical formula. The key idea to remember it
that magnification is inversely proportional to field of view.

13) Calculate the “High Power Field of View” using the following formula:

High Power Field of View . _Medium Power Magnification
Medium Power Field of View High Power Magnification
Solve for X:

X 100
The answer from 10b 400

X = 100

400

X= ‘ 1m

14) Turn the nosepiece to the 4X objective, put the prepared onion slide on the stage
end focus with the course adjustment knob.

55



15) Turn to medium power (10 X objective), and focus on a prepared cross section of
the onion slide.

16) You should see blue colored squares, which are the onion cells.

17) Observe the cells and count how many fit across the diameter (middle) of the
field of view.
16a. Amount of cells in a line from one side to the other =
16b. Calculate the length of the cells by dividing the answer from 10b by the
answer from 16a using the following formula:

Answer from _10b' _

Answer from 16a _ — ) pm

18) Switch to high power (40X) and focus with the fine adjustment knob.

19) Observe the cells'and count how many fit across the diameter field of view.
19a. Amount of cells in line from one side to the other =
19b. Calculate the length of the cells by dividing the answer from #13 by the
answer from 19a using the following formula:

Apswerfrom 13 =
‘Answer from 19a ST Hm

20} Compare your answers. from. 19b and 16b.

Analysis Questions:

1. Look at your measurement for the cells under medium power and the calculated
measurement under high power. If measurements of the same object are different, what
could be the reason?

2. T have a microscope with an ocular of 10X, a medium power objective of 10X, a
medium power field of view diameter of 1600 micrometers and a high power objective of
40X, '
a. What is'the high power field of view diameter? Show all work...Iint, use the
" formula from within the lab (#13). = pm
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The Basic Unit Of Life

When different types of cells are viewed under a microscope, different cell parts can be seen.
Certain living cells are best for showing parts like a nucleus or cell membrane. Once living

(plants]will show parts such as chloroplasts and cell walls, Most consurmer organism cells donot
have these parts, although fungi have cell walls. We will not consider fungi in this investigation.
In this investigation, you will '
' {a] observe a variety of living and once living materials under the microscope.

{b) determine if these materials do or do not show a cellulaz type of organization.

{c] study and locate under the microscope six specific cell parts—cell wall, cell membrane,

cytoplasm, nucleus, nucleolus and chloroplasts. '
{d) compare the cell parts found in plant and animal cells.

([preserved) cells are best for showing parts like a cell wall. Cells from producer organisms

aterias B 0 T It O 2

microscope
microscope slides
coverslips -
water
cork
razor blade {single-edge|
iodine stain
toothpicks
dropper
saxophone reed
methylene blue stain
onion bulb
Elodea {water plant}
frog blood, prepared slide

Procedure

Part A. The Cell Wall

Cork cells are excellent for studying a cell part
common to all plant cells. This partis the cell wall.
In a cork cell, the cell wall is easily visible. The
cork is no longer living. The cell wall remains as -
the only evidence of once living materials.

® Use arazor blade to slice off a very thin-section of
cork using Figure 9-1 as a guide. Note that the
slice should be made from the side of the cork, not
its top or bottom. The slice must be tissue paper
thin. Shavings of cozk are ideal size. CAUTION: -
Slice away from your fingers, not toward them, to FIGURE 9-1

avoid cuts.
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¢ Prepare a wet mount of your cork slice.

® Examine the cork under Jow power and then
high power of your microscope. Use the fine
adjustment to obtain a three-dimensional view of
the cells.

@ Use the space below to draw several cork cells as
they appear under high magnification. Label cell
wall.

cork cells

Part B, Cell Membrane and Cytoplasm
Human cheek cells may be used for viewing
the cell membrane and cytoplasm. A cell mem-
brane is a thin outer boundary which surrounds
the cell and separates it from neighborng cells.
Cytoplasm is the jellylike inner portion of the cell.

® Place a drop of methylene blue stain and a strand
of hair onto a slide. Use Figure 9-2A as a guide.

® Gently scrape the inside of your cheek with the
end of a toothpick, You will not be able to see
znything on the toothpick when you remove it
from your mouth [Figure 9-2B}.

® Dip the toothpick into the stain on the slide and
mix once or twice |Figure 9-2C}.

e Addacoverslip and examine under low and high
power of yourmicroscope. (Use the hairasanaidin
locating the proper depth for the cells.)

FIGURE 9-2

methylene blue
hair stain

® Locate and examine cells that are separated from
one anocther rather than those that are in clumps.

® Use the space below to draw several cheek cells
as they appear under high magnification. Label the
cell membrane and cytoplasm.

.cheek cells



Name

57

Date

Part C. Cell Nucleus and Nucleolus
Onion cells may be used to show a cell’s
‘nucleus and nucleclus. These two structuzes
appear within most living cells. There may be
several nucleoli {plural of nucleolus) appearing as
tiny dots within each cell’s nucleus. The nucleus
will appear as a round structure inside each cell.

Follow these steps in preparing onion cells for
YOur wet mount: '

® Snap an onion bulb scale (part of the onion you
eat) in half (Figure 9-3A).

® Use your ﬁngé;:nail to peel off a thin layer of
onion tissue (Figure 9-3B|. .

® Place one thin onion layer onto a microscope
slide.

@ Uncurl or unfold any overlapped portion of the
cell layer. Make sure the layer is perfectly flat. Add
a drop or two of iodine stain to the onion.
CAUTION: If iodine spillage occurs, rinse with
water and call your teacher immediately. Add a
coverslip to the stained onion. Tap the coverslip
gently with the eraser end of a pencil to drive out
any air bubbles.

FIGURE 9-3

@ Observe the cells under both low and high power
of your microscope. Note the brick wall appear-
ance of the cells with cell walls separating the
cells.

® Locate a small round structure, the nucleus,
within each cell. Examine a nucleus carefully by
focusing up and down through the cell.

@ With high power, observe the tiny dots or eyelike
structures within the nucleus. These are nucleoli.

The outer edge of the nucleus is made up of a
thin covering called the nuclear membrane.

® Diagram asingle onion cell in the space provided
as it appears under high power.

. @ Label the cell W&ﬂ, nu_cleu;s, nucleolus, and

nuclear membrane.

anion cell

Part D. Chloroplasts

Another cell part found in the cells of many
producers is the green chleroplast. Elodea, a
common water plant, shows these important
structures well.

® Prepare a wet mount of an Elodea leaflet. Use
Figare 9-4 25 a guide,



leaflet

Efodea plant FIGURE 9-4

e Using low power of your microscope, position
your slide so you are looking near the edge of the
leaflet. Locate green, oblong cells. Examine these
cells under high power.

e Note the small green organelles inside each cell.
These are chloroplasts. Movement of the chloro-
‘plasts within the cell often can be observed.
Attempt to locate moving chloroplasts.

® Diagram a single Elodea cell in the space
provided. Use high power.

'O.Label cell wall and chloroplast.

Elodea cell

Part E. Plant or Animal Cell?

Bamboo Stem

e Prepare a wet mount of bamboo stem cells by
using the following steps: :

(a) Hold a razor blade against the flat side of a
reed (Figure 9-5).

(b} Carefully cut away from your fingers and
remove as thin a slice as possible from the
reed.

(¢} Place this thin slice on a slide in a drop of
water. Add a coverslip.

FIGURE 9-5

@ Observe the bamboo stem under low power.

® Diagram several bamboo cells in the space
provided.

 Label the cell wall, cytoplasm, and nuclens only
if these parts are present.

bamboo cells
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Frog Blood : _ ‘ @ Diagram several frog blood cells in the space
¢ Observe a prepared slide of frog blood. Use low provided. Use high power.

and high power. The colors you see are not natural.

Stains have been added to these cells to make @ Label the cell wall, cell membrane, cytoplasm,
viewing easier. and nucleus only if these parts are present.

frog blood celis

' AJialei_s .

Analysis, Part A:

1.
2.

3.

. What specific cell part is all that remains of the cellz .
- In 1665, Robert Hooke, an English scientist, reported an interesting observation while looking through
“his microscope at cork. “I took a good clear piece of cork, and with a penknife sharpened as keen as a

. la) Is cork produced by a plant or an animal?

Is the cork you used alive?

What are the small units that can be seen under high power called?

Do these units appear filled or empty?

razor, I cut a piece of it off, then examining it with a microscope, me thought I could perceive it to
appear a.little porous, much like a honeycomb, but that the pores were not regular,”

[a} What were the honeycomb units at which Hooke was looking?

{b) What specific cell part was all that was left of the cork?

(b} Do amimal cells have cell walls? {NOTE: See iutlzoduction.}

. Use your text to determine the name of the chemical which makes up the cell well.
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Analysis, Part B:

1. Describe the shape of 2 cheek cell.

2. (a} Are cheek cells produced by plants or animals?

. Are cheek cells alive?
. Describe the location of the cell membrane.

. Use your text to determine the function of the cell membrane.

'b] Is a cell wall present?

. [a) Describe the location of the cell’s cytoplasm

(b] Describe the appearance of cytoplasm.

. Use your text to determine the function of a cell’s cytoplasm

. Why was a stain added to the cheek cells? :
. Doyou have evidence that living things (or once living things) are composed of basic units called cells?

— . Explain.

Analysis, Part C:

1

2.

. Describe the shape of an onion cell.

{a) Are omion cells produced by plants or animals?

(b} Is a cell wall present?

. (2] Describe the shape of the nucleus of an onion cell.

(b] Within what cell part already studied does the nucleus lie?
. What is the function of a cell’s nucleus? (Consult text if necessary.)

. (a) Describe the shape of the nucleolus of an onion cell.

(b) Where is the nucleolus found?

. What is the function of a cell’s nucleolus? (Consult your text if necessary.}

. What structure separates the contents of the nucleus from the cytoplasm?

. Why were the cells stained?
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Analysis, Part D:

1. Describe the shape of an Elodea cell..

2. {a) Is elodea a plant or animal?

(b} Is a cell wall present?
3. Describe the o

(a} color of the chloroplasts.
(b] shape of the chloroplasts.
4. Within what cell part already studied do chloroplasts He?

5. Use your text to determine the function of chloroplasts.

6. Are chloroplasts usually present in consumer cells?

Analysis, Part E:

1. Describe the shape of bamboo cells.

2. (a) Can a cell wall be seen in bamboo?

{b} Is bamboo a plant or animal?

Explain.

3. Describe the shape of f:r'oé blood cells.
4. {a] Can a cell wall be seen in frog blood cells?

{b} Are blood cells from a producer or consumer?

Explain. .

5. {a} What cell part name is used to describe the outer edge.of a frog blood cell?

{b] What cell part name is used to describe the dark center of a frog blood cell?

Analysis, General:
1. Complete this chart. Indicate by using check marks each structure contained in a plant or animal cell.

Ceil

CELL NUCLEAR CELL *’
NUCLEUS | WALL | CYTOPLASM |MEMBRANE | NUCLEOLUS|CHLORDPLASTS | MEMBRANE
Animal ‘
Cell -
Plant




plant cell. Use your text to determine where the following plant
Rondria, Golgi bodies, endoplasmic reticulum, ribosomes, and
Iysosomes. Draw these parts as they would appear under an electron microscope onto Figure 9-6 and
correctly label them. Label these parts which are already drawn for you: cell wall, cytoplasm, cell

membrane, chloroplast, nucleus, nucleolus.

2. Complete Figire 9-6 of a “‘typical”
cell patts are located: vacuoles, mitoc

(green in color)

FIGURE 9-6

animal cell. Label these parts which are already drawn for you: cell
membrane, macleus, nucleolus, cytoplasm. Use your text to determine where the following animal
cell parts are located: mitochondria, centrioles, Golgi bodies, endoplasmic reticulum, ribosomes, and
lysosomes. Draw these parts as they would appear under an electron microscope onto Figure 9-7 and

correctly label them.

3. Complete Figure 9-7 ofa “typical”

N

FIGURE 9-7
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How Plant and Animal Cells Differ

an
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~also have basic differences. Plant cefls have a rigid cell wall, and if they are green,
they also have chloroplasts. Animal cells lack both a cell wall and chloroplasts. They
also lack the central vacuole common to plant cells.
You will observe and compare animal cells and plant cells. You will first
examine epithelial cells from the inside of your cheek. Epithelium is a type of tissue

that covers the surfaces of many organs and cavities of the body.
You will then examine cells from a leaf of the freshwaier plant elodea. Elodea

is often used in home fish tanks. The celis of this plant are green because they
contain the pigment, chiorophyli. Chlorophyll, which is found in chloroplasts within
each cell, enables plants to manufacture their own food.

)
:

)BJECTIVES: In this activity you will:

. Observe human epithelial cells.

. Observe elodea cells. _
_Describe the differences between animal cells and plant cells.

IATERIALS:
microscope elodea
slides forceps
cover slips Lugol's iodine solution in dropper bottle
toothpick methylene blue stain in dropper bottle
pipette - water

ROCEDURES AND OBSERVATIONS:

art 1. Humaﬁ-Epithelia] Celis

Place a drop of water on a clean slide. Obtain epithelial cells by gently écraping the
inside of your cheek with a clean toothpick as shown in the diagram on the following
page. ' -

% CAUTION: Never reuse a toothpick or put anything in your mouth which may not be

clean.
ir the material from the toothpick in the drop of water on the slide. Then

immediately break the toothpick in half and throw it away.

ok tese b e TR
resn-eomimdn ey — - -
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Preparing a siide of
cheek epithelial cells

o Add a small drop of methylene blue stain to the slide.

CAUTION: Stain can damage clothing and discolor skin.
n immediately break the

Use a clean toothpick to stir the cells on the slide, the
toothpick and throw it away. Carefully place a cover slip on the slide. Examine the

slide under low power. When you find some cells that are separate from each other,
examine them under high power. Recall that you may have to adjust the diaphragm

to reduce the intensity of the light.

e of drawing paper, make a drawing of two or three cells as ihey'

On a separate piec
us, nuclear membrane, cytoplasm,

appear under high power. Label the nucle
and cell membrane of one of the cells.

Wh‘at is the shape of the cells?

]
i
|
:

l

Describe the appearance of the cyioplasm.

. j

Part 2. Elodea Leaf Cells {
I

plant. With a forceps place the entire leaf

1. Break off a small leaf near the tip of an elodea
n in the diagram on the following page.

in a drop of water on a clean slide as show
Add a cover slip. '

t
1

1
i
i



Preparing a slide of Elodea

elodea plant

ST - - . . N i | R

elodez leaf

water ——-——————\}

2. Examine thé leaf under low pb\ﬁ}ér;

What is the shape of the cells?

© . top a.ri-ew.‘iafs_ljgé .

"he boundary that you see around each cei! is the: cell waif The numerous small, green
bodles in the celis.are the chloroplasts. . : L

i Look for an area in the leaf where you can see the celis most clearly Examine these -
ceﬁs under hlgh power carefully facusmg up and down w:th the ﬂne adjustment

iescrlbe the shape anc! %@ca‘imn af ’the chloreplasts. : .

- 1..—-‘.-;. Ter B "'{?"‘~ =t os

T

. As you examine the cells, you may see the chloroplasts moving around lf they are not
moving, warm the slide iri your hand or under-a bright lamp for a few minutes. Do fpt.
allow the slide to dry out. Then examine again under high power.

escribe how the ch!orop[asts move in a cell.

‘Make a drawing of an elodea cell. Label the celf wall, chioroplasts, and any other
structures you see.

G
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The cell membrane is pressed tightly against the inside of the cell wall and.is difficult
to see. Furthermore, the numerous chloroplasts often make it difficult to observe other cell
structures in the elodea leaf cells. In order to see the nucleus, nuclecli, and vacuole more

clearly, you are gomg o use a stain.

5. Break off another elodea leaf and place it in a drop of Lugol's iodine solution on a clean
slide. Add a cover slip. Wait a minute or so for the stain fo penetrate into the cells.

ANALYSIS: - . S 1

Then examine the stained e!odea cells under low and high power.

Make a drawing of a starned cell. Label the, cell wall, cel! membrane (if v:s:ble)
chloroplasts nucleus, nucleo!us and the large vacuole

Wfﬁa't'stru;:tiirges can you see -mor;_z clearly aﬁex_r sta;nlng?

t

1. What structurés do human e;iithe]ial célls have ]in common with elodéa cells?

2 How do human eptthehal cells and elodea celis dﬁfer‘? '

3. Sorme of the eplthehal ‘cells are folded or wnnklad What does this teli you about the

thlckness of the celis?

e

4 Chlaroplasts cannot che on thelr own. How d- you thlnk they move around the ce!l‘?

5. What does Lugoi s todme sta[n do to the- actlwty of the cell?:

' CGNCLUSEOE\;-

What is the functron of human cheek’ epithehal cells? How is the structure of these celis L
adapted to their funct!on? . ' .
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Diffusion Across a Membrane

‘Tn this investigation, you will determine whether different solutions are hypotomic,
isotonic, or hypertonic relative to the inside of a chicken egg. The eggs have already been
soaked in vinegar, which removes calcium from the shell. This allows the egg to act as a

single cell encased in a selectively permeable membrane.

Problem: Are the tested solutions hypotonic, 1sotonic, or hypertomc to the egg‘7 How
will you be able to tell?

Hypothesis:

Procedure: (Day 1)

1)

2) .

3)
4)
5)
6)

7

&)
- 9)

Remove eggs fiom the vinegar- be careful, it no longer has a hard shell.
Rinse eggs very briefly under running water- be sure to not allow the water to
come out too hard, it could pierce the egg.

Empty container that contained vinegar and rinse it out.

Weigh container on triple beam balance and record mass in chart

Place egg gently back in container and weigh container

Determine weight of egg by subtracting the container Weight from the total
weight.

Choose two solutions you want to test in your experiment to determine whether
they are hypotonic, isotonic, or hiypertonic relative to the chicken egg. Select
from:

e Distilled water

e 5% NaCl

e 20% NaCl

s 50% glucose solutions.

Pour solution over egg, just enough to cover egg.

Let sit overnight.

Procedure: (Day 2)

L
2)

3)
4)
5)

Remove eggs from the sohuiions- be careful, it no Ionger has a hard shell.
Rinse eggs very briefly under running water- be sure to not allow the water to
come out too hard, it could pierce the egg.

Empty container that contained solution and rinse it out.

Place egg gently back in container and weigh container

Determine weight of egg by subtracting the container weight from the fotal
weight.

¢7



Data Table:

]

Ege 1

Egg 2

Solufion Used

Mass of Container

Mass of Container + Egg
(Day 1)

"Ma"s-f.s Bdi" é’gg‘ (Day 1)y~

Mass of Container + Egg
(Day 2)

Mass of egg (Day 2)

Change in Mass of egg
(Day 1 —Day 2)

Isotonic/Hypotonic/Hypertonic?

Recall: Red Blood Cells
e Draw what red blood cells look like in the boxes below
s Describe the movement of water- into or out of the cell?

Isotonic

Hypotonic

- Hypertonic

Red Blood Celi

Direction of water
movement?

Analysis Questions: Answer on a separate sheet of paper in COMPLETE sentences.

1) Define osmosis.

2) How is osmosis related to diffusion?
3) What were the dependent variable(s) in this lab?
4) What were the independent variable(s) in this lab?
5) Out of the solutions you tested, which were hypotonic, hypertonic, isotonic?
6) How were you able to determine which were hypotonic, hypertonic, isotonic?
7) How do the resulis of your eggs compare to what happens to red blood cells in
hypotonic, hypertonic, and isotonic solutions?
8) Why do we get thirsty after eating a salty meal? What is happening in our

blood?




~ Part 1—Diffusion Through a Membrane

... Molecules are constantlv. moving. They:move in straight hines nnless they are deflected by other . .

mboleciles or obstacles in their environment. Diffusion is the process by which the collisions betwéen
molecules cause them to continually spread apart from each other. Their overall movement can
therefore be described as movement from an area of greater concentration to an area of lower
conceniration. Diffusion continues until the molecules are equally distributed, that is, their concentra-
tion is equal throughout the area that contains them. At this point, the molecules continue to move and
collide, but their concentration remains the same throughout the area of contaihment.

‘When certain molecules encounter artificial membranes with pores, they may be able to pass through.
If the molecules are small enough to pass through the pores, their movements eventually will cause the
concentration of these molecules inside and outside of the membrane to equalize.

Living cells are surrounded by a membrane that acts as a selective barrier between the contents of the
cell and its environment. The membrane is selectively permeable; it allows some molecules and other
particles to enter and exit while blocking others. Even smoall molecules that could ordinarily pass
through may be blocked. The permeability of the membrane can change depending on changes in the
internal or external environment of the cell.

As a part of this activity, you will build a model cell using an artificial membrane. Remember that this
membrane is only a model. Unlike a cell membrane, it will always have the same permeability to
dissolved substances. Small molecules and water will be able fo pass through easily while larger
molecules will not.

Objectives
- By the end of this activity, you should be able to:
» demonstrate how to test for simple sugars and starch using chemical indicators
+ explain diffusion through a membrane ,
» describe the permeability of a model membrane for glucose, starch, and Starch Indicator Solution

Important Note: Record all of your data and answers on these laboratory sheets. You will need 1o keep
them for review before the Regents Examination. You will also need to transfer your answers fo a
separate Student Answer Packef, which your teacher will use in grading your work. The school will
retain thut packet as evidence of your completion of the laboratory requirement for the Living
Environment Regents Examination.



7.

Materials
« dialysis tubing or plastic bags -« starch soluton
» string or unwaxed dental floss = paper towels
» Glucose Indicator Solution « droppers or pipettes
= test tube rack o , "= safety goggles (1 pair per student)
« concentrated glucose solution »  Starch Indicator Solution
» funnel - ' ' * 250 ml beaker
R L

7 test tubes test tube holder

Safety

-

Avoid all direct contact with laboratory chemicals. The Glucese Indicator Solution is corrosive, and
the Starch Indicator Solution wiil stain.

Do not eat or drink in the laboratory.

‘Wash your hands and work area when the laboratory is completed.

Be careful when using the hot water bath to avoid bumns.

Wear goggles whenever someone in your laboratory is using glassware or chemicals.

Procedures: Make a “Cell”

The directions below are for making a “cell” with dialysis tubing. If you are using plastic bags,
follow the directions your teacher provides.

1.

10.

Take a 20 cm length of dialysis tubing and soak it in warm tap water for a few minutes. You should -
then be able to pull the ends apart gently, forming it into a tube. Rubbing the ends of the tubing
between your fingers under wafer is sometimes helpful when attempting to open the tube.

Seal one end of the tube by folding the end over and tying it closed with a piece of string or dental
floss. The goal is to make that end completely leak-proof. _

Pour glucose solution into the tube until it is about 1/4 full. Next, add enough starch solution to fill
the tube about halfway. You can use a funne! to make this easier.

Tie off the top of the tube in the same way you tied off the bottomn. The tube should not leak from either
end. Gently mix the contents of the tube by tumning it upside down and back again. Check for leaks.
Rinse off the “cell” you've just made by holding it under renming water.

Place the “cell” in a beaker and add water until the “cell” 1s just covered.

Add Starch Indicator Solution {containing iodine) to the water in the beaker. Add enough to make
the water an amber color.

Label the “Initial State™ part of the diagram found on page 4. Indicate the contents and color of the
beaker and cell.

Based on your knowledge of diffusion, predict what will bappen to the substances inside and
outside of the “cell.”” Record your prediction here:

Set the beaker aside while performing the chemical tests described in the next section of this
investigation. Leave it undisturbed for at feast 20 minutes.

+ hot water bath (for class or several groups) o



Chemical Testing

Table One — Chemical Test Procedures

When Testing a Sample with

Follow This Procedure:

‘Starch Indicator Solution

place 10 drops of the substance to be tested in a clean test tube

add 10 drops of Starch Indicator Solution
« carefully mix the contents of thetwbe

record results

" pUEErvE aily color change

Glucose Indicator Solution

place 10 drops of the substance to be tesied in a clean test tube

add 10 drops of Glucose Indicator Solution

heat in a hot water bath for 2 minutes

record resulfs

" observe any color change

Procedure

s Obtain 6 clean test tubes and use them when testing samples of distilled water, starch, and ghicose
with each of the two indicator solutions. Follow the procedures described in Table One.
»  Record your results in Table Two below. Enter the color observed in the test tube after each test is

completed.

Table Two — Chemical Test Resulis

[ndicator Solution Used

Material Tesied

Distilled Water

Starch

Glucose

Blnecolored
Glucose Indicator Solution

Amber-colored
Starch Indicator Solution

What test would you need to perform to prove that it is the combination of glucose and the Glucose
Indicator Solution that changes color when heated and not just the glucose or the Glucose Indicator

Solution alone? Support your answer with an explanation.

73.
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iModel Cell Observations

« Carcfully examine the “cell” and beaker you put aside earlier.

« Record eny changes, including color changes, you observe in the “cell” and in the beaker.

.+ Use  pipetts to fransfer 10 drops of thié solution in the beaker (oufsidé the “tell") io a clean test )
tube. Test it with Glucose Indicator Solution. Did a color change occur? ____ Ts this test result
positive or negative?

« Label the contents and note the colors present in both the beaker and the cell of the “Final State”
diagram below.

Y N Y

Initial State Final State

» Clean up according to the directions given by your teacher.

Questions:

1. What is the best explanation for the color chan ge that occurred inside the “cell”?

2. Did any starch diffuse out of the “cell”? Explain how you can tell.

3. Did any glucose diffuse out of the “cell”? .. Explain how you can tell.




4. Which substance(s) diffused through the membrane?

5. Which substance(s) did not diffuse through the membrane?

7. 1In the “Initial State”™ diagram below, Starch Indicator Solution is indicated with the letter *T”

hecause if contains iodine. Using the letters "S” for starch and "G" for glucose, indicate the areas
where each of these molecules are located in both diagrams. Be sure you indicate the location of
iodine molecules in the “Final State” diagram too.

7 \ Y,

Initial State Final State

\I

Part 2—Diffusion of Water Across a Membrane (Osmosis)

Osmosis is a special type of diffusion. Specifically, it is the diffusion of water across a membrane.
Osmosis is a very important process because it enables cells to maintain the proper water balance.

Generally water will diffuse across a membrane, resulting in equal concentrations of water on both

sides. If the cytoplasm of a cell is 95% water, the remaining 5% is dissolved materials (solate). If the

liquid that surrounds the cell has the same concentration of water as the cytoplasm, no net diffusion

occurs in either direction. In other words, equal pumbers of water molecules move into and out of the
cell. If the lquid outside the cell has a higher concentration of water (less solute) than the cytoplasm,
water will diffuse into the cell. If the liguid outside the cell has a lower concentration of water (more
solute) than the cytoplasm, water will diffuse out of the cell. In this activity, you will place living cells
in different solutions and observe the resuits.



b

Objectives

By the end of this activity, you should be able to:
» predict what would happen if cells are placed in solutions having different concentrations

explain how the diffusion of water plays a role in séveral real-world situations
prepare wet-mount slides and use appropriate staining techniques
mzke observations of biological processes

 Matetiais
« red onion + colored pencils (red)
» cover skips , » salt solution
» water « if the salt solution is not provided:
: » triple-beam or electronic balance
. /pipette
dropper. PP . « 10 ml. graduated cylinder
+ glass microscope shides o salt
« distilled water * beaker
Safety

« Do not eat or drink in the Iaboratory.
« Wash your hands and work area when the laboratory is completed.

« Handle slides and cover slips with care.

1.

" Procedures

If the salt solution is not prowded by your teacher, use a balance to measure 1 gram of salt.
Measure 10 mL of distilled water with a graduated cylinder. Add both the salt and the water to a
250 mL beaker and mix. This will be your prepared salt solution. '

Your-teacher will provide a small, curved-section of an onion for you to use. Break the section in
the middle and gently pee! off the reddish outer membrane.

Position the membrane in a drop of water on a slide. Be careful not to allow the membrane to fold
over on 1tself. '

Add a cover shp and observe the cells using the low power of a microscope. Choose the magnifi-
cation that will allow von to see individual cells and their contents. If you do not see any cells with
red coloration, search on the slide for cells that do have it. You may need to make another slide.

Have your teacher observe your slide with the microscope to be sure you have a good preparation.



6. Based on your observations, draw and color a typical red opion cell mounted in water. Label the
cell wall, cell membrane, and cytoplasm.

7. Next, without disturbing the slide, add salt solution. You can do this by placing a small piece of
paper towel against one edge of the cover slip and adding several drops of the salt solution to the
other side. (See diagram below.) The paper towel will soak up the liquid already on the slide and
draw the salt solution through. Remove the paper towel before it soaks up too much liquid and
dries out the slide.

8. Observe the cells for several mimites. You should see a change in the cells from your previous
observation. If not, add more salt solution. Pescribe the changes you observed in the red onion cells.

9. Have your teacher check your slide with the microscope to be sure you are éble to observe the
effects of salt on cells.

10. Based on your observations, draw and color a typical red onion cell mounted in salt solution. Label
the cell wall, cell membrane, and cytoplasm.
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11. Describe what happens to the water content of the red onion cells when they are placed in a salt

solution.

12. Replace the salt solution with distilled watex. Use the same technique you used in Step 7, but nse

b ¥l § PR LAY S v

. ....distilled water instead. of galt selution.. It may reguire 20 or more drops to wash all-the saltaway.. . ... .. .

13. Observe the cells for several minutes. Describe the changes that occurred in the red onion cells.

14. Have your teacher check your shde with the microscope'to be sure the effects of distilled water are
visible.

15. Based on your observations, draw and color a typical red onion cell mounted distilled water.

Analysis Questions

1. During Part 1 of this laboratory activity, one group of students {ollowed the directions incorrectly.
They poured the Starch Indicator Solution into the “cell” and filled the beaker with starch and
glucose solution. State how their results would differ from those obtained by students in their class
‘who followed the directions correctly. :

2. Some state roads are salted heavily in the winter, creating an environmental problem. Based on
observations you made in this laboratory activity, explain how organisms could be harmed by high
levels of salt from roadways.
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When a person in the hospital is given fluid intravencusly (an 1.V.), the fluid is typically a saline
(salt) solution with about the same water concenfration as human body tissues. Explain how the
use of distilled water in place of this saline solution would be expected to upset the patient's
‘homeostasis. Your answer should refer fo the process of diffusion.

Many fresh-water one-celled organisms have structures called confractile vacuoles, These
structures collect and pump out excess water that accomulates in the cell. Name the process that
causes water to flow intc these organisms. Explain why contractile
vacuoles would be of bittle value to one-celled organisms living in the ocean (salt water).

“Popcorn sold at most movie theaters is very salty, éausing people to become thirsty and buy soft

drinks. Describe in scientific terms why the salty popcorn canses this thirst. You should mentdon
changes in specific body cells in your answer.

In many animals, glucose, rather than starch, is transported by the blood through the body to all the
cells. Starches in many foods ate digested to yield glucose. Based on what you leamed in this
laboratory activity, explain why the digestion of starch to glucose is necessary.




NAME C oare
T HER-PERIOD
| 7 [~ YﬁTEQ’Y’/
PROBLER:

" How will ogmoais and diffusion effect 3 raw egg?
BESERCH:

The cell is the basic building unit of all living organisms. The human contains
working to keep the body alive. Food maoves into the cell and waste moves out theeeﬁé};?égg;f%;?
diffusics. Molecules pass through the cell’y permezble membrane, flowing from where they are more .
concenivated (o whese they are less concentrated, Tt ig difficult to se2 this process in humans becavsze humar celf
are 50 small, But in this experiment vou will be able to o= the mocess clearly using a large single cell - 2 hen's

CEE-

HYPOTHESIS:
Solutions separaied by 2 membrene tend to bacome equal in concarration,
EXPERIMENT:
Time needed - 15 minutes for s@ﬂg up, 5 to 7 days for abservations
Materials nesdad |
_ 1 or 2 raw bens’ egge jaz, with wide mowh asd Kd, laree encush to hold
vinegar (white o cigilled is best}  weaim & % %
siring metnic ruler
white corn syrup (for extrz oedit) :
Pf@{:ﬁm

Iy OaDay i, ebéamarawegmﬁss&él ﬁﬁé@db@ﬂ@ﬂ@bﬁ%ﬁ%&g
2) Mezmure the long 2nd shost circumferences (ss2 the illngy ugration on the back) witll a string and

rula‘l hieasurements MUST be in cantimeless. Enter vour messurements on the Data Table unde
Day
3) Flacetheegg in 2 jaz and cover with vinegar, Make awe thers is encugh vineger in jar to cove

the egz.

4) Screw o the jax lid io prevest svsporaticn. Rooord your obsssvations,

3} On Day 2, obsezve the ezg without removing it from the jer. Record your observations.

&) Ca D=y 3, CY%@@@%M%@%&@%&@g@&gmﬁm@wg

O%@meh@wﬁs%gm%@ﬁf%& Emdy@aﬁ@% 08, Mesmre the long and short

rences, and record these messures méﬁ@ﬁﬁ?&éﬁ@ﬁﬁ@%@
vineges from the jer, thesoughly rinse o the je ﬁ@ﬁﬁ%g@tﬁsﬁm@

CAREFUL ?@@%&@E&:ﬁmtﬁ@jg %@%@mﬁ%@ﬁm@@%ﬁgmmath@
egg. g@ﬁ@@@ jar id to prevent eveporation
% Onbay 4, g%é@%tﬁ m&é@m it from thejer, g%ﬁ?ﬁﬁ@%%ﬁﬁ%
10y GaDsy 5, %@Eﬁ@@gfm 2 jaf, M@M@tﬁ@i&ﬂg&é%mﬁ@mﬂm& :
reced these meammements on the Det: | able undex Doy 5. Ubserve and record how the egg look

. .

ﬁ@%’ﬁﬁ'ﬁ@ﬁ&b& jar, %ﬂ@ed@@jgzﬁﬁsmﬁﬁ%mm
"iplg@&aeggm;mhs@ M&k@ﬁﬁ@iﬁ%@ié@%@@ﬁﬁ%@l@@@

the eg Sm'@@ﬁgjg lid to prevent evaporation. | _

13) OnDay 6, cheave the egg without removing it from the jer. R  yorr @b&ﬁ?@&@ﬂg

14y %D@y‘? @@s@ézm@h@wme@gglw&m5ﬁa§ ble, remove the egg from

the jar, If you can, measure the Iong and short croumfsences, %ﬁﬁfméthﬁé MEASUTCMEntS 0

the Datz T@i@ uwader DevFe
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PERIOD

RAW EGG EXPERIMENT: OBSERVATIONS AND DATA TAELE

== [Jsg your 4 senses (DO NOT TASTE!) whea writing your daily chservations about your Raw Egg,

DAY 1 OBSERVATIONS:

DAY 2 OBSERVATIONS:

DAY 3 OBSERVATIONS:

DAY 4 OBSERVATIONS:

DAY § OBSERVATIONS:

TURN OVER FOR DATA TABLE AND EXTRA CREDIT OBSERVATIORS..



DAY 6 OBSERVA TIONS:
S
DAY 7 OBSERVATIONS:
DATA TABLE
OAY SHORT LONG .
CIRCUMFERENCE CIRCUMFERENCE
1 Wt i, 2%,
1
2
3
%
5

EA{ia clehhT DATA TROLE

b
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Name
Biclogy Lab
-
Testing pH
EGCE{%E“”E‘"’ CBHT Thﬁ_”‘?gre@- giacidinv ard el icEv-ola solulion - The

pH scate ranges from 0-14. This number ocruciﬁy relates fo the number 0f
hydrogen ions in solution. A lower pH Is an acidic solution and a higher pH
is basic or alkaline. A pH reading of 7 indicates a neutral solufion. In a
neutral solution, the number of hydrogen ions is equal 1o the number of
hydroxide ions. Distilled waier has a pH of 7. In this investigation, you will |
determing the pH of varous subsionces. You will dlso explore the effect of
an acid-on abase. :

Actd Betstiat Altualigsa

Objectives: In This activity you will:
1. Determine the pH of a variety of common substances
2. Perform a neutrglization reaction

Materals: List the maierials used in ihis lab

Procedurs and Chservolions: Poari i
1. Obtain a small amount of each solution.
2_ Before performing any tests, make a prediction as fo whether the

substance Is an acid or base.
3. Dip a fresh strip of red, blue, and wide range pH paper into the

subsiance.
Compare the color of the wet paper with the pH chart provided.

5. Record all results in the chart provided.
Answer all conclusion questions in compleie sentences using your

experence in this lab and your knowledge of biclogy.

HN



Data Table 1: fll in the chart. Be sure fo make your predictions before
testing begins. .

b

tapnce |

1| Litmus

Red |

Blue
_Litmus_

pH
Paper

Acid
or

Base

10..
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Procedures and Cbseivaiions: Part li
1. Pour 1 mi of ammonia into a test tube {about 20 drops} Using wide-
range pH paper, find the pH. Record it on the chart.
2. Add vinegar, one drop at a time. Be sure o swirl the mixiure after
every drop of vinegar.

3. Aftereach drop mn{ well, test the pH, and record it in your dcﬁa
he-pH reaches Z-{net :‘I’rﬁll?ﬁﬁonl

Dala Table it
Drops if pH Dropsif pH Drops it pH
Vinegoar '  Vinegor Vinegar
o 9 18
1 10 19
2 11 20
3 12 21
4 13 22
5 i4 23
& 15 .24
7 14 25
8 17 24

Number of drops of vinegar fo neutralze ammonia =

Conclusion Questions:

1. Which solutions were acids?

2. Which scluiions were basice

3. Which solutions were neulral?

Did the results using wide-range pH paper agree with the resulis
using red and blue litmus popere




%7

What additional information did the wide-range pH paper provide?

what jons in the solufion were causing the pH papér {o change?

' Which-Sﬁitrﬁorrc6ﬂ%ﬁiﬁ‘éd‘"fh'é*high‘e‘ﬁ‘ctc‘n‘c’:én%raﬁcn‘O'f nydroxide "

ions2 How do you know?

Explain how the pH scale works. Be sure to include a definition of

pH and what pH measures.

Draw your own pH scc:fe and write the name of each substance
you tested at the point along the scale that comesponds fo its pH.

ammonia as acid was added fo it2

what happened fo the pH of
he chemical reaction thaf occumed.

Explain the resuls in ferms oft

10. Predict what would happen to the pH of the armmonia-vinegar

11. What would happen fo the p

solution if you continued to add acid to, the tube.

H of waterif you added vinegar 1o it2

Explain your answer fully.




12. Explain why ammonia and bleach should never be mixed iogather.

13. what subsiances are produced in a neuiralization reaction?

14. What substance would be produced by the addition of
hydrochloric acid {HCI} fo sodium hydroxide (NaOH}2 Describe the
substance and write the appropriate chemical reaction.

15. Describe why a person with an upset stomach would fake Rolaids or
Tums to ease their pain. What are these products called? Explain.
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) — . . 3 ; . . —g _
(— Nutrition and Digestion - ?ii if_-g-_[ ii;i; _i YITY-
Section 39-1 - 3 yZing

Calculating Muirients Available in Fast Foods

To evaluate the nutritional vaiue of st foods, it is.necessary to-analyze their nuirient
etermine the nufrient contént of some fast foods.

content. In this activity you will d :
On average, the caloric needs of 2 teenager are 2860 Calories per day for males and 2100

Calories per day for famales. To schieve a balanced diet, 30 percent of the Czlories that you
consume should come Tom fat, 12 percent sheuld come from proteins, and 58 percent should
cormme from carbohydrates. Sedium intake should be limited to about 1800 miliigza:ﬁ per day,
or approximately 5 grams of salt ' T B o e T

1 g the chart below are the protein, carbohydrate, fat, and sait content (inn grams) of some

common fast focds. . A

2. . To calculate the Calories per Zralm of protein or carbehydrate, multipty the number of
grams by 4. .

. To calculate the number of Criories per gram of faf, multiply the number of grams by 9.

. To calculatz the total Calories, 2dd the Calories of protein, carbobydrate, and At

4. To determine the perceniage of Calodes, divide the carbobydrate, proteln, or &

Calories by the el mamber of Calories. The frst one is done {of yOuu '

)

MAJTRIENT CONTENT OF AVERAGE SERVINGS OF FAST FOODS

Carbohydrate | ' . I
Protein Contest Comnteant Fat Conieal ‘Comier
I— :
Total - % % . %,
ralories | in g | in Cai | Towmi Caf | mg|inCad Totmd Cal | in g | Cal | Totsd Tal | (mg)
Hamburger | 557 77 | 108 19 45 | 180 32 31 | 278 49 330
C.tavgse 25 54 . 15 —
Pm
n=l 1 39 24 725
LADCTWIETE
fried 7 2 18 30
cocyet B .
» Frenen 3 23 : 10 —_
Ties -
11 5 1 ;
P 11 = 10 pratic
.S, Dietary Coals 1284 52% 305 1800
me/ics
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© 3. Why are these foods high in fat conient?

2. Whiciz foods are high I fai content?

Which food has the lowest protein content?

4,
5. Considering that you should not eat more than 1800 millisrams of salt per day, which
foeds are high in salt content?
VITARMINS
Yifarmin i Sowres Uze R
A (carpiene) Yellow and green important for growth of
: vegetables, fish- sicn cells, important for
liver oil, ifver, vision, prevents night
buiter, egg volks blindness
"D (ealciferot) Fish oils, Jiver, Important for the formation
made by body when exposed’ of teeth and bopes
to sunlight, added o miik .
E (tocophersi) Green leafy vegetables, Ne=ded for proper red blood
grzins, liver call siruchre
X Green leafy vegetables, Needed for nermal blood
made by bacteria that clotting :
_ live i hman intesiice
B, {ihiamine) Whole grains, liver, egzgs, Mersssary for normnal
meats, potaines, milk - metsholism of carbohydrates
B, {fiboilavin) Milk produds, 2ggs, mesis, Necessary for normal growth,-
whole cereal grains part of elechon transport chain
Macm Yeast, liver, milk 'ﬁsa, Irmportant In energy metaboiism
| whole grains, meats

5. Using the vitamin chart, list the vitamins, if any, that are conimined in each of the fast

feods listed below:
x. large hamburger

b. Chesse pirea

Fich sandwich

o
LI=nY

&. Fried chicken

French fries

1

by

Eﬁsha__iie

vy
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Part

7.

8. If you ate & large hamburge

1i..

i}

Which vitamins are not found in any of the fast foods

r_a medium-size portion of french fries, and 2 milk shake, what

percentage of your recommended daily Calorie intake would yon be recaiving?

Rased on your analysis of the nutrient content of fast foeds, decide. whether the following

stziements are froe or false by circling T or F:
o, For the amount of nuirients they supply, fast
. Fast foods tend to be high in fat

c. Fast foods tend to be low in protein.

4. Many fast foods are high in salt..

. Fast joods are low in vitamins A and K
Explain why the eating of fast foeds would not be considerad healthy, and describe some
of the symptoms that mighf appesr in a person who ate only fast iocds.

focds are usually too high in Calories.

ed od bed md

Fast focds can be made mor= guiriious by adding other types of iced to the diet, or by
+ of fast foods that are eaten. Mame fve ways 10 gabe 2 [astdood diet

lirpiting {he amoun
mora nuirious. Coaceniraie on the following factors: sugar iniske, sait intake, vilzipin

intzice, and it intzke.
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Name | Class ' Date _

CHAPTER 38

Nutrition and Digestion
Section 39-1

SKILL ACTIVITY—
Analyzing data

‘Calculating Nutrients Available in Fast Foods

To evaluate the nutritional value of fast foods, it is necessary to analyze their niirient
content. In this activity you will determine the nutrient content of some fast foocis

On average, the caloric needs of a teenager are 2800 Calories per day for males and 2100 .
Calories per day for females. To achieve a balanced diet, 30 percent of the Calories ‘that you
consume should come from fat, 12 percent should come from proteins, and 58 percent should
comne from carbohydrates. Sedium intake should be limited to about 1800 milligrams per day,
or approximately 5 grams of sait.

1. In the chart below are the protein, carbohydrate, fat, and sait content (in grams) of some
" common fast foods. A ' ' _
a. To calaulate the Calories per gram of protein or carbolydrate, multiply the number of
grams by 4, : . _
b. To calculate the number of Calories per gram of fat, multiply the number of grams by 9.
c. To calculate the total Calories, add the Caiories. of protein, carbohiydrate; and fat.
d. To determine the percentage of Calories, divide the carbohiydrate, protein, or fat
- Calaries by the total number of Calories. The first one is done for you

NUTRIENT CONTENT OF AYERAGE SERVINGS OF FAST FOODS

: ‘ Carbohydiate Sodium
Protein Content : Content Fat Content Content
Total o ]« o %
Calories | in g | in Cal | Total Cal | In g | in Cal Total Cal { in g | n Cal | Total Cal | {mg)
Hamburger |- 567 27 108 | 19 45 180 32 31 | 2797} 49 930
Cheese 25 . . 54 . 15 - —
pizza -
Fish : . ‘
ich 16 o . 33 24 725
Fried ' : .
chi 74 3 A 18 R 940
French . ’ ) o .
fries . 3 | 28 10 —
Milk ) - i
11 - : -
. 35 10 | - 225'
US. Dietary Goals 4 12% 58% ' 30% 1800

@ Prertice-Hall, inc. .



2. Which foods are high in fat content?

3. Why are these foeds high in fat content?

4. Which food has the lowest protein content?

5. Considering that you should not eat more than 1800 milligrams of salt per day, which

foods are high in salt content?

VITAMINS

Yitamin

Source

Use e

A (carctene)

" Yellow and green

vegetables, fish-

‘liver oil, liver,

butter, egg yolks

Important for growth of

skin cells, important for

vision, prevents night

blindness

D (calciferol)

Fish oils, liver,

made by body when exposed

to sunlight, added to milk

-Important' for the formation

of teeth and bones

E (tocopherat)

Green leaty vegetables,
grains, liver :

Needed for proper red hlood
cell structure.

Needed for normal blood

K Green leafy vegetables,
made by bacteria that ~ clotting :
. live in human intestins ' :
B, (thiamine) Whole grains, liver, eggs, Necessary for normal
: meats, potatoes, milk metabolism of carbohydrates
B, (riboflavin) Milk products, eggs, meats, Necessary for normal growth,
: whole cereal grains part of electron transport chain
Niacin : - Yeast, liver, milk, fish, Important in energy metabolism

whole grains, meats

5. Usmg the vitamiﬁ chart, list the vitamins, if any, that are contained in each of the fast-
foods listed below: ) ‘

a. Large hamburéer

b. Cheese pizza

c. Fish sandwich

d. Fried chicken :

e. French fries

f. Milk shake

© Prontice-Had, Ine.
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7. Which vitamins are not lound in any of the fast foods?

8. If you ate a large hamburger,.a medium-size portion of french fries, and a miik shake,' what
percentage of your recommended daily Calorie intake would you be receiving? :

9. Based on your analysis of the nutrient content of fast {oods, decide whether the following
statements are true or false by circling ‘T" or ‘F: )
a. For the amount of nutrents they supply, fast foods are ﬁsually too high in Calories:
b. Fast foods tend to be high in fat.
c. Fast foods tend to be low in protein.
d. Many fast foods are high in salt. '
e. Fast foods are low in vitamins A and K.

o M B S A
Tt T oo

-10. Explain why the eating of fast foods would not be considered healthy, and describe some
of the symptoms that might appear in a person who ate only fast foods. : .

11. Fast foods can be made more mutritious by adding other types of food to the diet, or hy
limiting the amount of fast foods that are eaten, Name five ways to make a fast-food diet
more nufritious. Coucentrate on the following factors: sugar intake, salt intake, vitamin .
intake, and fat intake. :

© Prentics-Hall, inc.
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Proteins: Chemistry And
Identification -

function in chemical control in the body.
In this investigation, you will

Living things are made up of many different chemical molecules. One important group of
chemical molecules is proteins. Proteins make up the bulk of all solid material within your body
znd the bodies of other animals. Your muscle, skin, hair, and inside organs are largely protein.
Proteins are essential for body growth and repair. They also make up some hormones which

(a] leam how to recognize simple formulas for small molecnles called amino acids,
_ {b] use models of different aminc acids to constract a protein molecule. '
[c}] use chemical tests to determine if protein is or is not present in different substances.

'Materials % m ﬁ @ E‘.‘E y

paper models

-scissors

dropper

glass marking pencil or labels
test tubes

test tube rack (or tin can)
nitric acid

fingernail clippings

egg white (hard-boiled}
absorbent cotton

dog hair (white)

cream cheese

Procedure  FIGURE 7-1
Part A. Models of Protein
L. Amino Acids, Building Blocks of Protein HHO

ol

Proteing are complex molecules made up of

H H O
L]

H—N—w{;‘}-—C-——-O—H

. H—N—C—C~-0—H
smaller molecules called amino acids. There are A H—(IZ_H
about twenty different amino acids found in H H
nature. The element nitrogen (N} is present in all
amino acids. glycine alanine

Examine the structural formulas of the four
H H O

representative aminc acids shown in Figure 7-1. *F "I' ‘"3
' H—N—C—C—0—

1. Name the four elements present in these amino ' M
H—C—C—H
acids. LNy
H_lf:_H
H

valine

[
H—N—C—C—0—H

H—0—C—H
H-—(i:_H

H

threcnine




2, What is the simple formula for the amino
acid (a) glycine? C_H __O__.N_
{b} alanine? C____H_O_N_*
{c} valine? C_H._O_N_

(d) threonine? C_H._O_N..

3. How do the simple formulas for all of the

zmineo acids differ?

Note the upper right comer of each amino
acid. These ends have a special arrangement of
catbon, oxygen, and hydrogen atoms. This end
arrangement is called a carboxyl group and looks

like this:
O
(Lo
_C-O-H

4. Circle the carboxyl group on each structural
formula in Figure 7-1. Note the upperleft corner
of each amino acid. These ends have a special
arrangement of nitrogen and hydrogén atoms.
The end arrangement is called an amino group
and locks like this:

k)

5. Use dashed lines to circle the amine groups on
the structural formulas in Figure 7-1.

6. Tn lab 6, you studied carbohydrates.
(a) Do carbohydrates have carboxyl groups?

(b] Do carbohydrates have amino groups?

7. How does the number of hydrogen atoms
compare to the number of oxygen atoms ineach

amino acid?

1. Combining Amino Acids to Form Protein

Amino acids are not protein molecules. They
are only the “building blocks” of protein. Several
amino acids must be chemically joined in a chain
to form a protein molecule. We can show how
amino zcids join by using models. -

Use the paper models given to you by your teacher
to comnplete this section.

¢ Cutout the four amino acid models. CAUTION:
Always be extremely careful with scissors. Cut
along the solid lines only. Attempt to join the
amineo acids.

8. Can the amino acid models easily jointo forma

protein molecule?

o Join the molecules by removing as many —0H
groups and —F groups as needed from the aming
acids. All four amino acid molecules can be joined
in this manner to form a protein. Join them in the
order valine—threonine—alanine—glycine.

e Join the leftover —OH and —H ends.

9. What chemical substance is formed when the
—0OH’s and —H's are joined!?
10. How many molecules of water are formed

when four amino acids join?

11. What chemical compound is formed when the

four amino acids are joined?

12. Describe the difference between an amino
acid molecule and a protein molecule.

There are thousands of different proteins in
living organisms. What makes each protein differ-
entis the order, number, kind, and arrangement in
space of amino acids joined. You only assembled
four amino acids into a protein using a specific
order.

13. Construct two proteins different from the one
you made above. List the order of amino acids
here: :

(=)
(b)

Part B, Identification of Proteins

® Number five clean test tubes 1 to 5. Place them
in a test tube rack. Using Figure 7-2 as a guide, add
the following substances to each test tube:



g

' Name ‘ Date
tube I-—fingemail clippings The test used to identify protein is technically
tube 2—egg white, hard-boiled called the xanthoproteic test. A substance con-
tube 3—absorbent cotton ' taining protein will turn yellow when nitric acid is
tube 4-—dog hair, white zdded to it. No color change to yellow indicates
titbe 5-—cream cheese that the substance being tested has no proteim.
& Add 5 drops of nitric acid to each test tube. & Wait several minutes. Then record the color of

the items placed in each tube in Table 7-1.

CAUTION: Nitrie acid is harmful to skin and @ On the basis of the xanthoproteic test, indicate
clothing. Rinse with water if spillage occurs. Call in the last column of the table if the substances
your teacher. tested do or do not contain protein.

FIGURE 7-2

nitric acid

== I g_-;:{ — —

\ s J_ I J L N
= . =)
LI N
X8 Z 3 14 490

| = — . M=

L..'_J/%

fingernail egg - _ cotton white o cream
clippings white dog hair cheese
PROTEIN TEST

TABLE 7-1. TESTING SUBST ANCES TO DETERMINE IF PROTEINS ARE PRESENT

COLOR CHANGE BUETO SUBSTANCE TESTED iS A
SUBSTANCE NITRIC ACID PROTEIN (ANSWER YES ORNO)
Fingernail
Egg white
Cottan
Dog hair

Cream cheese
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Analysis

Use your results from Part A to answer questions 1-8.

1.

2.

10.

11.

12,

. List several of your body parts that are protein.

Name four amino acids.

(a] How many amino acids are there?

(b] How are amino acids used by living things?

Investigation 6

. Explain how a protein molecule is formed in living organisms.

. Explain how one protein differs from another protein.

. Describe how to tell if a substance is a protein by using the xanthoproteic test.

Name the four chemical elements present in the amino acids studied (and in all amino acids}.

Narne the two special end groups present in amino acids.

What element is present in protein (amino acids) that was not present in carbohydrates {Laboratory

Use your results from Part B to answer questions 5-13.

{a) List those substances tested that were protein.

(b) List those substances tested that were not protein.

Using what you have learned about proteins, decide which of the following substances are protein.
Place a checkmark on the line next to each substance that is protein.

2) hamburger e} liver

{b) chicken .. - {f} human hair

(c) peanut ol (g} stomach

(d} maple syrup (h] 207 amino acids joined

In Latin, the word “xantho” means yellow, and ‘‘proteic’’ means protein. ‘Why is “xanthoproteic” a
mesningful word to use when describing the chemical test used for identifying a protein?
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FIGURE 7-1
| 'y
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Fats: Chemistry And Identification

Fats are present in living organisms. These chemicals make up certain parts of your body. Fats
are often stored when present in excess and zlso serve as an energy source. Fats are an important
part of our diet. '
In this investigation, you will .

(a} learn that all fat molecules are made up of two kinds of smaller molecules, glycerol and

fatty acids.

(b} use structural formulas and models of glycerol and fatty acids to determine how these
molecules join to form fat molecules.

(¢} learn how to use the solubility test to tell if a substance is a fat.

(d} learn how to use the brown paper test to tell if a substance is a fat.

Materials % m E‘.‘H n @

scissors test tubes unknown substance X
paper models test tobe rack unknown substance Y
clock or watch with second hand olive, corn, or peaniut oil unknown substance Z
dropper : water lighter fluid

glass marking peacil or labels brown paper test tube stoppers—2
Procedure

Part A. Models of Fats 1. What clements are present in glycerol?

To better understand the chemistry of fats, it
is helpful to study first the smiall molécules which
join to make up fats. Fat molecules are made up of 2. Are there le ts in ol
two small “building blocks,” or chemical mole- any elements in glycerol that are not

cules, ’I“hese molecules are called glycerol and _ in carbohydrates?
fatty acids,

- 3. What is the simple formula for glycerol? {Add
Glycerol the number of atoms of each element and
Figure B8-1 shows the structural formula of
glycerol. record the totals.) C__ H__ O__

4. Are there two times as many hydroéen atoms as
H R
| OXygen atoms in glycerol?
H—O—C—H
H—O—C—H Fatty Acids :

The second kind of molecule which is part of a

H—O—C—H fat is a fatty acid. Many different fatty acids exist,

i!l but all are similar in several ways. Butyric acid,

‘ caproic acid, and lauric acid are examples of fatty

EIGURE 8-1 glyceral acids. Figure 8-2 shows the structurel formulas for
these three fatty acids.
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FIGURE 8-2
H - H H o
0 1 0 0 N 0 S
LRl
lauric acid
HHHO H HHHO
pb bt loy wlbddlllilon
b TR
butyric acid caproic acid

e Fxamine the structural formulas for these three
molecules.

5. What elements are present in all fatty acids?

6. (2) What is the simple formula for butyric

fatty acid? C._H_O_
{b) What is the simple formula for caproid

fatty acid? C__H__O_.
{c! What is the simple formula for lauric

fatty acid? C_H__O_
7. How do the number of hydrogen atoms

compare to the number of oxygen atoms in

each fatty acid?
8. How many oxygen atoms are present in each

fatty acid? .
9. Note the end of butyric acid containing the
oxygen atoms. This special end arrangement
of carbon, hydrogen, and oxygen is called a
a

I
carboxyl group (— C-—0O—H /.TIs the carhoxyl

group present in all fatty acids shown?
10. |a} Listasimilarity between glycerol and fatty

acids.

(b} Do fatty acids and glycerol both contain a.

carboxyl group?

Combining Glycerol and Fatty Acids to Form Fats
A fat molecule consists of onme glycerol
molecule and three fatty acid molecules joined.

e Cut out the glycerol and fatty acid paper model
molecules given to you by your teacher. CAU-
TION: Always be extremely careful with scissors.
Cut along the solid lines only. Attempt to
constriuct a fat molecule. _

11. Will the fat molecule fit together as piecesina

puzzle?

@ Remove three —OH ends from the glycerol
molecule and three — ¥ ends from the fatty acids.
Now join the molecules to form a fat.

12. |a) How many glycerol molecules are needed

to form a fat molecule?
(b] How many fatty acid molecules are needed

to form a fat molecule?

e Join the leftover —H and — OH ends from your
models.

13. What chemical substance is formed-when the
¥ and —OH eads are joined?

Production of a fat molecule is a chemical
reaction. A chemical shorthand way of expressing
the formation of a fat is as follows:

Glycerol + Fatty acid — Fat +
molecules

Water
molecules

14. How many water molecules are formed when

one fat molecule is produced?

Many fats exist in living things. The wide

" variety of fats are formed by different combina-

tions of fatty acid molecules.

15. A change in the type of fatty acid results in a
different type of a fat molecule. What mole-

cule remains unchanged in all fats?

Part B. Identification of Fats

Two different tests can be used to determine
the presence of a fat, the solubility test and the
brown paper test.

Solubility Test on Known Fats
® Iabel two test tubes one and two.

® Use Figure 8-3 as 2 guide to filling your test
tubes. CAUTION: Lighter fluid is flammable.
Extinguish all flames in the laboratory before
proceeding. Avoid breathing fumes.
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Date

19 drops
oil g?—‘

20 drops ] 20 drops
lighter cold
fluid water
1 2

FIGURE 8-3

@ Mix contents of each tube by placing a stopper
over the opening of each tube. Place your thumb
over the stopper and shake each tube 10 times.

® Wait one minute.

@ Examine and compare both tubes. Fats are
soluble in lighter fluid. Soluble means that they
dissolve or mix. The liquid in the tube should lock
like Figure 8-4A in which only one liguid is seen.

® Fats arc not soluble in cold water. They do not
dissolve or mix. Two layers will be seen as shown
in Figure 8-4B,

FIGURE 8-4 —
=
oil soluble @ }' insoluble oil
in
lighter cold
fluid { water
g
B |

® Record in Table 8-1 how the oil appears when
mixed with lighter fluid and cold water.

Brown Paper Test for Fats

¢ On scparate pieces of brown paper, b one dro D
of oil and one drop of water {Figure 8-5). OQil is a fat.
Water is not. .

FIGURE 8-5

® Allow the paper to dry for a few minutes.

® Hold the paper toward light. If light passes
through, a translucent [semitransparent) spot has
formed.

® Examine the pieces of paper to check for 2
translucent spot. Record in Table 8-1 how fats and
water appear when spotted on brown paper. Fats
should give a translucent spot, water should not.

Testing Unknown Substances for Fats
® Perform the lighter fluid solubility and brown
paper tests on each of the following substances:

{a) substance X
" {b} substance ¥
(c) substance Z

NOTE: Use irery small amounts of X, Y, and Z if
they are not liguid.

® On the basis of your observations, indicate in the
last column of Table §-2 whether or not each
substance comtains fafs.

TABLE 8-1. RESULTS OF TESTS ON FATS

TEST

RESULTS

Fats mixed with iighter fluid

Fats mixed with cold water

Fats rubbed on brown paper

Water rubbed on brown paper




TABLE 8-2. TESTING UNKNOWN SUBSTANCES FOR FATS (ANSWER YES OR NO)

TEST RESULTS
SOLUBLE IN
TRANSLUCENT SPOT 3
SUBSTANCE LIGHTER FLUID WATER FORMED ON PAPER FAT PRESENT
X
Y
z
Analysis

Use your results from Part A to answer questions 1 to 3.

1. Name the types of molecules and number of each type ne

eded to form a fat molecule.

9. List two ways that a fatty acid molecule differs from glycerol.

3. Complete the following chart by using “yes or ‘mo’’ answers.

TABLE 8-3. SUMMARY OF GLYCEROL, FATTY ACIDS, AND AMINO ACID5

GLYCEROL

FATTY ACIDS

AMING ACIDS

Carbon p;resent

Hydrogen present

Oxygen present

Nitrogen present

Double the amount of
hydrogen as oxygen

Has a carboxyl group

Has an aminc group

Molecules join to form fas

One molecule loses 3 OH ends

Use your results from Part B to answer question 4.

4, Explain why grease on clothing will not come out with cold water.
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ALCOHOLIC FERMENTATION
ANAEROBIC RESPIRATION

LAB# 16 - DATE DUE- © ,

© AIM:" To study how yeast cells change sugar into alcohol by fermentation

MATERIALS: ygéas"c, fresh apple cider, bromo-thymol biye

PROCEDURE: 1. Stir some yeast into a j'a—r of fresh apple cider

7. Fill a test tube with water, add a few drops of
brem-thymel blue, and place the test type in a beak

. that none of the liquid in the test tube spills beaker so

3. Connect the jar and the test tube with la

b :
*so that your finished setup locks like th ent glass tubing .

e diagram below.

Bromo—thymol Blue and Water

i

Apple Cider and Yeast

4. Label your setup with your.name and ay
for at least 48 hours. _

5. After 48 hours, filter the dder with cheese ¢
remove the yeast sludge at the bottom of 1

3. Taste the filtered cider. -

ow it to stand

loth to
e Jar.
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DISCUSSICN:
1. What evidence exists to indicate that the yeast cells in the cider produced

_ carbon dioxide?

2. What evidence is there that the apple cider has turned to aicohol?

3. Limewater is also used to indicate the presence of carcon dioxide. Fxplain
what you would see if limewater had been subs’mtuted for brom-thymol blue?
4. Define fermentation.

5. Write a word equation to show what happened in the procedure.

6. Most wines have a fairly constant percentage of alcohol {10-12%). If you tet
the cider ferment for a longer period of time the alcohol content will not

increase. ©xplain why.
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Cellular Relspiration in Yeast- |

Adapted irom “Alcohalic Ferrmentation in Yeast Investigation” in the Schoot District of Philadelphia Biology Core Cumiculum
© 2008 by Jennifer Doherty and Dr. Ingrid Waldron, University of Pennsylvania Biology Department’

All living cells, including the cells in your body and the cells in yeast, need energy for
cellular processes such as pumping molecules into or out of the cell or synthesizing
needed molecules. ATP is a special molecule which provides energy in a form that
cells can use for cellular processes.

Cellular respiration is the process that cells use fo transfer energy from the organic
molecules in food to ATP. The following equation summarizes the chemical changes
that occur in cellular respiration of the monosaccharide glucose when axygen is
available. ' ,
' CcH1206 + 6 0O, >6 CO, +6 H20 + ATP
glucose oxygen carbon water = energy
gas dioxide gas

The chemical reactions in cellular respiration are similar to the chemical reactions when
organic compounds are burned, but of course no ATP is produced. Instead energy is
- released in the form of light and heat. The following equation shows the chemical
changes that occur when the monosaccharide glucose is burned. '
CBH'IZOG +6 02 =26 002"{' 6 Hzo + ﬁght + heat
glucose oxygen carbon water energy
gas dioxide gas

What are the similarities between this equation for burning glucose and the equation for
cellular respiration of glucose when oxygen is available?

What is the differenct_e between these equations?

There is another important feature of celiular respiration which is not shown in these
equations. Cellular respiration involves many small steps; these multiple steps allow
the cell fo use the energy from each glucose molecule efficiently in order to make as
- many ATP molecules as possible. The multiple steps of cellular respiration are

~ described in your textbook. Our description will focus on some major steps and how
these steps differ, depending on whether oxygen is available or not.

The first major step in cellutar respiration is giycoiysis (see the figure on the top of
page 2): ‘
1 glucose 52 pyruvate + 2 ATP

What happens next depends on whether or not oxygen is available to the cells. When
oxygen is available, cells can use the Krebs cycle and the electron transport chain to

make up to 36 ATPs (see the right side of the figure).
- 2 pyruvate + 6 O, 26 CO, + 36 ATP
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Cellular respiration that uses O is called aerobic respiration. Most of the time, the
cel!s in our bodies use aerobic respiration: :

Glucose

{ Styoolysis 5 Net 22

Pyruvate
Ethanol ' E!ec‘h‘on -
Lacta{e and €O, | . transpert &
: ‘ - ’ chain_ .-~

‘Anaembic respiration Aerobic respiration

When oxygen is not available, cells can use a process called fermentation fo keep
making energy. This is called anaerobic respiration. (The "an" in front of aerobic
means "not aerobic".)

As shown in the figure above, there are fwo types of fermentation:
lactate fermentation (e.g. in muscles when an animal exercises hard) and
alcoholic, fermentation (e.g. by yeast to make wine and beer).

Fermentation has two disadvantages compared to aerobic respiration. Fermentation
produces much less ATP than aerobic respiration, and fermentation produces a toxic
byproduct (either lactate, which becomes lactic ac;d or alcohol). However, fermentation

is very useful if oxygen is not availab{e

Use the above information to complete the figures below. Fill in the ovals with the
appropriate molecule. On the blank lines write the name of the appropriate process. In
the boxes at the botterm of the figure write how much ATP is made in each pathway.

With Oxygen (Aerobic) Without Oxygen (Anaerobic)
Muscle Cells Planits and Microorganisms
glycolysis ' | ysis

Krebs cycle

# of ATP produced ] #of ATPproduced] | #of ATP produced| |



Humans use yeast every day. What is yeast? What are some common uses of veast?

if you want to make your own bread, you can buy yeast in the grocery store. This yeast
consists of litite brown grains. The little brown grains of yeast may not seem to be alive,
- but if you put them in water with sugar, the yeast will carry out cellular respiration and

grow. :

You can grow yeast in a test tube filled with water and sealed with a balloon. Do you
think these growth conditions are aerobic or anaerobic? :

Under anaerobic conditions, yeast carries out alcoholic fermentation, so it produces

and . You can measure the rafe of
anaerobic respiration in yeast by measuring the amount of carbon dioxide gas the yeast
produces. Carbon dioxide production can be measured by measuring the depth of the
layer of bubbles trapped in foam on top of the yeast solution and also by observing the
balloons, which catch the carbon dioxide produced and get bigger.

Part | - Sucrose Concentration

What is sucrose?

Your first experiment will investigate the effect of sucrose concentration on the rate of
celiufar respiration in yeast. Yeast can convert sucrose into glucose and use it during

cellular respiration.

You will design an experiment to answer the guestion: Does the concentration of
sucrose affect the rate of cellular respiration in yeast? -

Your teacher will provide you with yeast, test tubes, balloons, rulers; and four
concentrations of sucrose water: 0% (plain water), 1%, 5% and 10% sucrose.

1. Wirite a. hypothesis that you will test to help you answer the rese.arch question.
2. What will be the independen‘t variable in your experiment?

3. What will be the dependent variable in your experiment?

4. What will be the control freatment %n your experiment?

What is the purpose of this control treatment?

cya
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5. The basic procedure to measure cellular respiration is:

1) Add 25 mL of the appropriate sucrose solution to each tube.

- 2) Add Va tsp of yeast to each fube.

3) Put a balioon on the top of each tube.
4) With your palm sealing the top, shake each tube until the yeast is dissolved.
5) Measure the depth of bubbles produced and observe how the balloons change

after 10 minutes and 20 minutes.

Write your specific procedures here:

6. Complete the first column of these data tables.

Depth of CO; bubbles
in: -
Sucrose 10 20
treatment minutes minutes
Balloon description
Sucrose 10 minutes 20 minutes
freaiment

7. Perform your experiment and record your data in the data tables.




8. Did the yeast produce different amounts of carbon dioxide with dsfferent sucrose
concentrations?

Do the results match your hypothesis?

a. Discuss your results with your group. What conclusions concerning the relationship
hetween storose concentration and the rate of cellular respiration are supported by

your resulis?
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Name: Date: ' p

Lab: Enzyme Activily

Background: Have you ever cut your finger and put peroxide on the cat? What
happens? Yes, the peroxade foams!! Has your dentist ever asked you to rinse your
month with a weak peroxide solntion? What happens? Your mouth foams!! Why does

T S, N o —,——ﬁq_mﬂ'ﬂ,'——‘\_a‘-m‘ﬂn“‘;ﬂg [ api B— g | P Ly - -
fhis happeo o ns? Thele are toISants O Catiiea  1eatas nsteldegplace inyourcells. -

Almost all of these reactions require molecules called enzymes.
: Enzymes are protein molecules that change the rate of chemical reactions
without being used up or changed by the reaction. They act just like catalysts. Thatis
why they are called “Liological catalysts”. The shape of an enzyme enables it to “ft”
wifh a particalar substance, called a substrate. A specific enzyme is required for each
chemical reaction. Without the help of thonsands of different kinds of enzymes, the
chemical reactions in your body would happen too slowly for you to suxvive. Living
cells produce a toxic waste called hydrogen peroxide. Cells synthesize an enzyme
called catalase that breaks down hydrogen peroxide to form harmless end produdis.

2Hz:0: > 20 + (O
hydrogen peroxide - catalase water + oxygen
(substrate) (enzyme) (products)

The amnuht of catalase present within certain cells cam be ﬁeternmed by comparing the
nbbles released when these cells are placed in hydrogen peroxide.

amommt of oxygen b
T this mvestigation, we will compare the amount of calalase in plant and animal cells.

Problem: What are the effects of temperature and pH on the activity of enzymes in
plant and animal cells? : .

Form a Hypothesis:

Materials:
6 test tubes potato samples

o graduated pipet liver samples

3% hydrogen peroxide test fube rack
' Procedore: _ |
Part A- 1. Number the test tubes 1 -3 and place them in the rack.

2 Add the following to each tube:’
Tube 1: small churk of raw potato
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“Tube 3: Nothing (control)
3. Using a pipet, add 1 m1. H:O2 to each’mhp_

4. Observe the amoumt bubbling orfoam {oxygen gas being given off) in each
tube. Using the scale of 0-4, record the amomnt in your data table.

Part B - Effectof Temperature: Repeat steps 1-4 from Part A, using ﬂ'LE cooked liver

and potato sample.
Part C- Effect of pH: Repeat steps 1-4 from Part A, using foods soaked in acid.

Observations:
Data Table: Use the scale on the right to estimate the rate of the reaction.

Type of Cell | Raw | Cooked | Acid Seales
i 0 = No reaction

1 = slow reaction

Fotaio
2 = moderate reaction
Liver 3 = rapid reaction _
: 4 = extremely rapid reaction
Conirol

Analysis: (Answer on a separafe sheet of paper)
1. List three properties of all enzymes.
- 2 In this laboratory exercise, which was the enzyme? Which was the
- substrate?
3. What was the source of the enzyme?
4. How were you able to determine the amount of enzyme present?
5. Which contained more catalase: plant or animal cells? Explain why you

think that would be the case?
6. Why is it important that heat not be used to start a chemical reacton in

Yiving cells?
7. Which substance changes dmmg the reactions? the hydrogen peroxide,
the food, or both?

Conclusion: (Write 1 paragraph) -
Describe the effect of temperature and pH on the rate of enzyme actions as
shown by this experiment. How do your results compare with your hypothesis? How
can we apply this knowledge io the enzymes found in our own bodies? What
iemparannedoyouﬂtmkmeyworkbesta? %atpHdcyouﬂunkﬂleywo:kﬁle i
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Name Period
Date
Dehydration Synthesis & Hydrolysis
- infreduetion, - e e e

96% of all fiving matter is composed of only four elements -- Hydrogen, Carbon, Oxygen, and
Nitrogen. The four main macromolecules {carbohydrates, fipids, proteins, and nucleic acids}
differ from each other in the number and arrangement of these four elements. The basic’
processes involving the consfruction and destruction of these macromolecules are all the same.
The process that constructs the molecules is known as dehydration synthesis. The process that

breaks these molecules down is known as hydrolysis.

Objectives:

e Students will demenstrate the processes of dehydration synthesis by combining the
monomers of carbohydrates (known as monesaccharides) .
» Students will demonstrate the process of hydrolysis by breaking the polysaccharide info its

MONOMErs
Materials:

s Scissors
o Paper molecules
e Adhesive

Procedures:

1) Carbohydrates are sugars and starches. They contain Carbon, Hydrogen and Oxygen in a
‘uniform pattemn. This pattern is exemplified by the simple formula CHzO.  Notice the H20
part of the formula. It represents the molecule we called . Simply
put it is the hydrate In carbohydrates.

2) - All carbohydrates fall info three main categories: monosaccharides (simple sugars),
disaccharides (double sugars), and polysaccharides (complex sugars). On the next page
find three monosaccharide sugars. Count up the number of carbons (C), hydrogens {H),

and oxygens (O} in each of the molecules.



